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THE object of this work is to collect and record 
such information as may serve to elucidate the 
Mineralogy of the United States, than which there is 
no part of the habitable globe which presents to the 
mineralogist a richer or more extensive field for inves- 
tigation. 

Of the utility of a publication of this kind, much 
might be said : it may however be sufficient to ob- 
serve, that nothing has contributed more to increase 
and diffuse Mineralogical information than the period- 
ical works on the continent of Europe, particularly 
those in Germany and France. At the present period, 
when such laudable exertions are making to improve 
and extend the manufactures of our own country, a 
knowledge of the mineral productions, on which so 
miany of the useful arts depend, and with which nature 
has so liberally supplied us, becomes particularly de- 
sirable. 

In order therefore that the design may be carried 
into effect, communications from those gentlemen who 
may have directed their attention to this interesting 
branch of science, are respectfully solicited, particular- 
ly such as may relate to the Geology and Mineralogy 
of particular districts ; the history of Mines, their pro- 
ducts, methods of reduction, and improvements in 
Metallurgy generally ; descriptions of individual spe- 
cimens, their constituent principles, localities and uses 
to which they may be applied ; mineral waters, their 
situation, analysis and use in the arts, and in the cure 
of diseases, &c. A part of the work will be appro- 
priated to such information as may be derived from 
foreign and domestic Journals. 
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X HESE pieces were collected during a tour made, in 
the summer of 1809, to Niagara* They may serve to il- 
lustrate the mineralogy as well as the geology of that region^ 
and of some places along the Mohawk river. 

1. Britde slate, or fragile shistus, which forms the infe- 
rior strata at the great cataract. The layers of this are full 
of cracks and flaws ; and at the denuded edge, the frag- 
ments may be picked out by die fingers. They constitute 
part of the ruinous mass at the foot of the precipice below^ 
through which the visitor to die falls must travel. This 
shistus decaying and crumbling, undermines the superior 
strata of the lime-stone, causing them to tumble down and 
enlarge the chasm into which the river pours. 

2. Calcareous carbonate, or lime-stone, which forms the 
upper layers of rocks at the falls. It overlays the shistus 
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(No. 1,) and is supported by it. It is of the species called 
swine -stone, or lapis suillisy as appears from the strong and 
unpleasant odour it emits when rubbed or broken. In the 
neighbourhood the inhabitants bum it to quick-lime. It af- 
fords a good cement, and generally makes very white walls. 
Its disposition is tabular, and its strata extensive and hori- 
zontal. Their termination is abrupt and steep. Over and 
down these precipices, the water descends at the rapids, and 
finally plunges at the grand cataract. 

3. A fine specimen of the calcareous rock, which predomi- 
nates at Niagara, covered on one side f)y rhomboidal crys- 
tals. They are of a clear white ; and are probably carbo- 
nates, as they emit bubbles when exposed to the action of a 
stronger acid. Their angles are all oblique. 

4. Another sample of rhomboidal crystallizations* But 
on diis, as well as on the preceding No. 3, there is an ap- 
pearance of semi-transparent crystals, which manifest a 
greater tendency to assume the rectangular figure, and to 
form cubes. These might at first glimpse be taken for 
fiuatel^ of lime, tn confirmation of your opinion that 
they contained no fluoric acid, I can now assure you that I 
made repeated experiments on some of the fairest of these 
crystals^ assisted by Mr. Griscom, without finding any thing 
that would corrode glass. Though we pulverized this pe* 
culiar substance in a mortar of porphyry, and careful- 
ly added frulphvuic acid in a proper temperature, we could 
not satisfy ourselves that the smallest erosion was pro- 
duced on die surface of a window-pane duly prepared with 
wax* 

5« Calcareotis rock, carrying crystals resembling dogs- 
tooth spar. 

6. A piece of the calcareous rock charged with iron py- 
rites. This piece is very valuable, as it contains that link in 
the chain of evidence which demonstrates the conversion of 
common lime-stone to gypsum hereabout ; or in other words, 
the change of the calcareous carbonate to a sulphate. 
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7* Masses of white amorphous gypsum, picked up 
among the rocks beneath the falls. They are opaque, a^ 
seem to be produced in small pieces only ; as the pyrites ua- 
dergo partial decomposition here and tfaiere among the 
strata. In some places sulphureous oozings and discolora- 
tions may be seen near the bottom* 

6* Gypsum and lime-stone in their natural connection. 
The appearance is exacdy as I found it at the foot of the 
great cataract. The mode of connection between the carbo- 
nate and sulphate, contiguous without mixture, is worthy of 
notice. These and the preceding (No. 7,) are the substan- 
ces vulgarly and erroneously denominated ^the petrified 
froth of the falls." 

9. Lamellar or plated gypsum of an alm.ost transparent 
quality, found at the foundation of die rocks, below the pre- 
cipice of the great fall. 

10. Silicious earth of the quartzy kind, connected side by 
side with c^careous carbonate, or the swine-stone of the re- 
gion. Ondiis are seen small crystals that scratch glass^ 
and vestiges of die semi-transparent crystallization of No. 
3 and 4. 

11. White amorphous flint, with lime^one. 

12. Crystals of quartz broken from a silicious incrusta- 
tion of a calcareous rock. 

13. Black flint, or gun flint— <«uch as abounds at Black- 
rock and in the Seneka prairies, imbedded in lime-stone, b^t 
not incorporated with it. This forms distinct lumps or par- 
cels, and is employed for musquets. 

14. Lime-stone with petrifactions. They appear to be 
corallines and madrepores — ^from the neighbourhood of Fort 
Erie, above the falls. 

15. Native brimstone from the Clifton^spric^s, eleven 
miles northwest of Geneva. Waggon loads of it lie on the 
surface of the ground. It seems to be a deposition from a 
water that rises very transparent, but emits a strong sulphu- 
reous odour. 



4 MitchilPs descriptive Catahgue* 

16. Moss incrusted with sulphur. The water of these 
copious springs lets fall the brimstone freely on every thing 
it touches. But plants are not at all injured by it. They 
appear to vegetate perfectly well, and without sustaining the 
smallest inconvenience. Various animals live in it. Hor- 
ses and cattle drink it freely like common water. 

17. Lime-stone and sulphur, and calcareous sulphuret, as 
deposited at the Clifton springs. 

18. Lime-stone from the stream of spring water, where it 
ran briskly, with its deposit of calcareous and sulphureous 
matter. 

19. Marine exuvise consolidated in lime-stone, from the 
bottom of the sulphureous stream. The surface of this re- 
markable specimen is covered by brimstone deposited from 
the water. 

2Q. The marine production, commonly called " petrified 
wasp's nest,'* or *' honey-comb." I have a sample of this 
impregnated with pyrites, and penetrated by the petroleum 
called Seneka^ or Genessee oil. 

21. A piece of the dark striated quartzy rock, forming 
"Bilicious strata at the little falls of the Mohawk river, where 
the locks have been established by the western inland navi- 
gation company. At this place there was, in all probability, 
a natural dam in ancient days, which raised the water high 
enough to inundate the German Flats, and the low lands ex- 
tending toward Utica. Besides the obvious and plain ap- 
pearances of things, the water- worn holes in those imusually 
compact strata of silicious rocks, forty or fifty feet above the 
present level of the river, would seem to be conclusive proof 
of the great height to which the water of the Mohawk in for- 
mer times, attained. 

22. Sample of the silicious rock from the town of Am- 
sterdam, on the Mohawk river. Nodules with quartz and 
schcerl, quartz and garnet, and other granitical com- 
pounds, are frequent hereabout and lower down toward 
Schenectady. 
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23. Quartz and garnet, and perhaps quartz and ame- 
diyst, from the Nose, a projecting mountain in Johnstown, 
north of the Mohawk. 

24. An uncommon association of amianthus, graphite 
and quartz, from the neighbourhood of Ballstown springs. 



II. Observations on the Franconia Iron Works by 

Colonel Gibbs. 

JL RANCONiA lies eight miles East from Connecticut River, 
in New-Hampshire. The country is mountainous, being 
part of the chain of the White Mountains. The Iron Works 
here have been constructed within two years, by a company 
of gentlemen, chiefly of Salem. The capital employed is 
said to be about JJ 100,000 dollars. There is at present one 
furnace, four forges, and two work-shops. The furnace is 
of that kind called Quarter Furnace. The blast is from two 
cylinder bellows, and in the forges the same improvement 
is about being adopted. There is manufactured here, bar 
iron, hollow ware, and a great variety of articles for the con- 
sumption of the country. As this town lies so remote from 
the sea coast, being 130 miles from Boston, there is a great 
and increasing demand for iron, and the proprietors will 
without doubt find it their interest to increase their establish- 
ment. On account of the vicinity of the mountains, charcoal 
may be purchased very low; the company own about 
5,000 acres of land in the neighbourhood, which will afford 
them a sure and inexhaustible supply. 

The ore is procured from a bed about four miles distant. 
The bed traverses a hill and is worked aujour. It is from five 
to eight feet thick in a Gneiss which alternates with Granite 
and primitive Greenstone. The direction is N. N. E. and S. S. 
W. like all the primitive Strata of New-England ; the incli- 
nation perpendicular. This bed has been traced some dis- 
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tance, and promises to afford an abundant supply. Another 
has been found near it, but not so promising.— -The mineral 
is the magnetic iron ore (fer oligiste of Hauy.) It is found 
compact, and fine grained.— The colour is a bluish grey, the 
powder nearly black ; this ore is similar to the Swedish, and 
the same species which furnishes Europe and America with 
their best iron. In the same bed is found an abundance of 
cr}-stallized and amorphous Red Garnet, Epidote of a light 
yellow colour, and Amphibole. The crystals of the Epidote 
are acicular, and interwoven confusedly. — In the neighbour- 
hood is found a greyish granular limestone, which serves at 
the furnace as a flux ; the Garnet found with die ore might 
be used for the same purpose. — ^This like other magnetic ores 
is refractory in the fire ; but it probably would be less so if 
the modem improvements in furnaces were attended to. 

The quarter furnace so called, used in this country, is gene- 
rally about twenty-six feet high,and little attention is paid, not- 
withstanding its importance, to the form of the interior. Tlie 
furnaces in Europe are from forty to forty-five feet high, and 
the internal proportions generally constant. In the more 
fusible and in the purer ores, such as the hematites and the 
spathose iron, the quarter furnace is less objectionable ; but 
the operation of heat should be more gradual on the refrac- 
tory and the impure ores. This is the effect of the high 
furnace, as it takes one-third more time for the ore to 
descend to the blast. It is then less necessary to roast the 
ore, and the remnant of sulphur is disengaged more freely, 
and other foreign substances evaporated or scorified. As 
the diameter is also proportionally increased, less heat is 
lost, and the produce of the high furnace will be greater. 

There is another improvement which might be adopted, 
with advantage, in this country ; it is that of leaving only one 
opening, and drawing off the scories and the metal together. 
It is thus managed. — A bed is made of powdered charcoal 
well beat down and surrounded by a border of the same ; 
this receives the liquid metal about an inch deep. As the 
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scories are lighter, they soon rise to the surface ; a workman 
sprinkles them lightly with water, which hardens them, and 
thev are drawn aside by hooks. — ^The iron when hardened' 
is easily broken and carried off. By this method a great 
proportion of the iron contained in die scones (which is 
sometimes considerable enough to be melted a second time) 
is saved. 

The castings at this furnace are, from lightness, neat- 
ness and strength, equal if not superior to any imported. — 
The steel furnace was just prepared. — ^The bar iron is of 
good quality in general, but some of it I am told is red short. 
Hiis defecjt it is supposed arises from some other metal of 
different fusibility alloying the iron, so that when the bar 
has the red heat, die foreign metal being more or less aff/ect- 
ed than iron, separates, and the coi^tinuity of parts is de- 
stroyed. The remedy for this is simply to work the iron at 
a white heat, and also at one lower than the red heat. This 
species of iron so forged has then a greater tenacity than 
any other iron. The metal which forms the alloy is by 
some considered to be arsenic and by others copper, but 
I am led to believe that in this case it is titanium. 



III. Description and Analysis of an Ore of Lead from Lorn- 

siana. By W. Meade, M. D. 

JlLaving been favoured with a good specimen of lead 
ore from the mines at St. Genevieve on the Mississippi, 
and being desirous of ascertaining its constituent parts and 
productive qualit}^, I submitted it to a careful analysis in 
the moist way as the most accurate, according to the exam- 
ple of Klaproth. 

It is to be regretted that the country which affords this 
abundant and productive ore, has not as yet been described 
by any Mineralogist. 
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I know at present of no such description, and am unable 
therefore to enter into any explanation which could be reli- 
ed on, having received my information from those who were 
perfecdy ignorant of the subject. I shall therefore confine 
myself to a mere description of the specimen which I have 
obtained, and to an analysis of it* 

Its mineral characters are as follows. 

In colour and lustre it resembles metallic lead. 

Its brilliancy is greater than the generality of ores of 
Galena. 

Its structure is laminated and compact. 

It is very brittle and easily divisible into fragments which 
generally assume the cubic form. 

Specific gravity, 7,50. 

I am also in possession of several specimens crystallized 
in a very curious and interesting manner. These specimens 
consist of groups of cubic crystals, from the most minute that 
is possible, to the size of one fourth of an inch, confusedly 
placed on each other, all of them are perfecdy defined, exhi- 
biting the planes of the four sides in a very distinct manner ; 
and the structure of the large crystals, it is evident firom the 
appearance of the surface of the plane, arises from an aggre- 
gation of smaller ones of the same form. 

The specimens which I have seen are frequendy intersect- 
ed by small veins of calcareous spar, and to many of them are 
attached particles of white fine grained primitive lime-stone. 
I have also seen specimens of sulphate of barytes from the 
same plac^, of a tabular form, perfecdy white and bevelled 
at the edges, containing imbedded in them cubic crystals of 
galena. 

These circumstances show what the matrix of the ore 
is, and that it is not found in loose masses imbedded in 
clay, as has been repeatedly told me, but that it occurs in 
the usual manner imbedded in solid strata, or occasionally in 
detached masses, but always accompanied with carbonate 
of lime or sulphate of barytes as its matrix. 
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One hundredgrainsof the most compact variety of this 
•re finely pulverized was digested with six times its weight 
of nitric acid, of specific gravity UB diluted with tw<| 
parts of water ; when all action seemed to have ceased, I 
poured off the solution and repeated the process three differr 
ent times, successively keeping up for several hours a very 
moderate hea^t with a lamp* During the digestion a light 
flocculent powder appeared on the surfade which in a short 
time subsided to the bottom of the flask. 

Having collected these solutions and weighed the precipi* 
tate when perfectly dry, it was found to contain twenty-eight 
grains, which when thrown on ignited charcoal burned away 
with a sulphureous vapour, leaving only a residuum of four 
grains which consisted of silex and oxyd of iron. 

Into the solution obtained from the nitric acid I gradually 
poured a small quantity of muriatic acid ; a copious white 
precipitate immediately appeared, which soon subsided to 
the bottom ; continuing to drop in muriatic acid till no farther 
cloudiness took place ; I let it rest till the fluid was per- 
fectly clear, a quantity of crystals of a white colour was 
found at the bottom of the flask, which of course were eithw* 
muriate of silver or muriate of lead, or both. The clear so- 
lution was afterwards poured 6ff, and the precipitate care- 
fully washed with alcohol, and dried, when it was found to 
weigh 96 grains. In order to separate the lead from the 
silver, If any was present, I boiled it in a sufiicient quantity 
of distilled water which has no action on muriate of silver, 
but in a certain proportion of which, muriate of lead is com- 
pletely soluble. The whole of the precipitate was in a short 
time taken up, except so minute a portion of it, that it was 
impossible to collect and weigh it with any precision. It 
therefore appears that this ore contains but a very minute 
proportion of silver, and that calculating as has been ascer- 
tained, that 100 parts of muriate of lead contain 75 of 
metallic lead, this ore according to this experiment contaiift 
72 per cent, of that metal. 

Vol. I. B 
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To ascertain whether the ore contained any copper, I pour- 
ed a few drops of Ammonia on the nitric solution after the 
precipitation of the lead by the marine acid, but no change 
of colour took place, which would have been the case had 
the most minute quantity been present. 

To determine whetKfer the solution contained iron, I pour- 
on it a small quantity of prussiate of potash, which imme- 
diately changed the solution to a blue colour, exhibiting the 
traces of iron, but in such small quantity that no precipitate 
could be obtained from it* 

• Thus it appears that the constituent parts of this ore are 
nearly as follows* 

Lead. 72 

Sulphur. 24 

Silex and Oxyd of Iron. 4 

A trace of Silver, 



100 

In the quantity of lead in particular, I conceive that I am 
tolerably accurate, as my attention was chiefly drawn to as- 
certain the proportion of that metal which it contained. 

It may not be superfluous to observe here, that the gene- 
ral opinion which prevails, that these ores of galena which 
exhibit the greatest metallic brilliancy and lustre are the 
richest in silver, is in general erroneous,^ as appears from 
the result of the above analysis, and which I hope to have 
an opportunity of shewing more fully, in a comparison be- 
tween this ore and another of a very different appearance 
which I am at present engaged in examining. 

Jameson adds to this observation, another, which I have 
also found equally correct ; such as, that diose ores of galena 
which are found imbedded, or in large masses, are never 
so rich in silver as those which lie compressed in veins of so- 
lid strata. Those facts I hope to have the pleasure of more 
fully illustrating in a second communication to your highly 
valuable Journal. 
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IV. A Geological account of Dutchess county in New-Tort, 
by Dr. Samuel Akerly, in a letter to the Editor* 
Dear Sir, 

JVLy visit to Dutchess County during the month of August 
last, ofiered me subjects of reflection whic h may be worthjr 
of a place in your Mmeralogical journal, for which purpose 
I now present the observations thence resulting for your 
acceptance. 

Dutchess County lies between West-Chester on the south 
and Columbia-County on the north, having the Hudson ri- 
ver on the west and Connecticut on the east. It has an ex- 
tent of about 60 miles in length from north to south, and 
about 24 in breadth* This county had a population exceed- 
ing 60,000 at the last census taken in 1801. 

The introduction of Gypsum of late years has gready im- 
proved the agriculture in this and the neighbouring counties. 
The hills in Dutchess County, though numerous, are capable 
of cultivation to their very tops, excepting the highlands and 
a few that are more abrupt than the generality of them, being 
all however well adapted to the raising of merino sheep 
which have already made a rapid increase. Bread and In- 
dian com may be considered the staple commodities of this 
county. 

Not being sufiiciently acquainted with the coimty to form 
a statistical account of it, I return from this digression to give 
a geological view of it ; for this purpose it may be consider- 
ed under the heads of Granite, Slate and Lime-stone. 

GRANITE. 

That part of the highlands on the east side of the Hudson, 
is included in the south part of the county. These moun- 
tains consist of masses of granite, containing most of the ma- 
terials that enter into the composition or aggregation of this 
primitive rock, under the distinctive appellations of gneiss, 
shistose mica, granatine, granitelle, shorl, trap, hornblend. 
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&c. I'he region occi^ied by these mountaina coven a space 
of about dOO square miles. Very few of them exceed a 
thousand feet in elevation above the surface of the Hudson 
river. Antony's nose, as measured by the British during 
dtir stnigg^le for Itide^ndence, it laid down on a map ttsade 
binder the directions of Lord Howe iti 1 ?7f , to illustrate hi* 
jSifoceeditigs agaitist the colonies^ at 1 ld8 feet. The mouti* 
tklns of the highlands abdimd in ored, Iron however being 
the principal one that has yet been extracted and worked to 
advantage. That other valuable ores may be found in these 
tiletated ridges, I have no doubt^ and I have been assured 
by a petiBon Who had followed mining iii Europe, that he had 
in this county, diet with the ore of tin and some others c^ 
which he was uncertain as to their nature, at the same time 
remarking, that he Was surprised at the facility With which 
metals in this country may be obtained, as the indications 
Were so very evident, die metals themselves frequently ap* 
{>earing on the surface of the earth* 

Few other hills in this county, are granitic besides the high- 
lands. In the town of tiorth-east ih the upper part of the 
tounty, there is one nearly a thousand feet elevated above 
the surrounding country, consisting of grey granite. It may 
be remarked of this moimtain, as I have before, respecting 
the Shawangunk mountains in Ulster and Orange Counties 
in my letter to Dr. Mitchill (Med. Repos. Hex. 2. vol. 
3. p. 324) that the eastern declivities are steep and abrupt, 
while the western descend on an inclined plane forming a 
small angle with the horizon. Beneath the eastern declivi- 
ty, down which I descended with difficulty, lies a small lake 
the head waters of Wappingers creek, which empties into 
the Hudson between Poughkeepsie and Fishkill. The wa- 
ter of this lake is very clear and transparent to a considera- 
ble depth, containing a number of fish and the water lily, 
(Nymphea advena of Aiton) in abundance where the water 
is not too deep for its growth. While fishing in the lake, my 
attention was drawn to the great discharge of air, from the 



Akirhf^s Geology of DutcheBBC^tOittf. 13 

bottom which waBof a very loose texture and softer than mud^ 
being 4( body of turf grass^ (Sphagnum palustre). On return* 
ing to the lake with proper apparatus and a lig^t^ the air 
was found to be very pure imflammaUe air^ taking fire in* 
stantly and producing a considerable ascending flash*. In* 
termittent fevers do not prevail around this lake* Thunder 
storms are very severe at times in diis neighbourhood^ fre^ 
quently destroying bams and houses* It has been observed 
in this part of the country that electrical flashes descending 
from the clouds have been met by streams ascending from 
die earth, similar to the production of water spouts as ob-> 
served by Dr« Franklin. Tesink mountain is underlaid 
with primitive slate, while the highlands have no apparent 
substratum other than granite. 

I cannot here omit to mention the improvement in a quan* 
tity of Waste or swampy lahd, along the ouUet 6f this litde 
lake, which by draining has been converted into fine hemp 
ground, where considerable quantities are now raised* 

SHISTUS OR SLATE. 

The whole of this county north of the highlands is under- 
laid widi primitive slate generally of a bluish colour but 
sometimes red, the rifts being filled with quartz. In the 
town of North-east I found slate and litoe-stone so combin- 
ed as to render it difiicult to determine by the eye which to 
call it* The slate extends eastward into Connecticut. In 
many places it is seen taking a direction between S. W. and 
N. E. having an inclination to the eastward forming an an- 
gle of about 45\ A similar direction and disposition is ob- 
served in the granite of this island. 

LIME-STONE. 

Great quantities of lime-stone are found in Dutchess 
County, most of the hills being composed of it. On the banks 
of the Hudson at Bamegat it is burnt into quick-lime. There 
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is a great deal of the lime-stone incapable of forming quick- 
lime, being combined with a great quantity of quar^. In 
some specimens I brought away, the quartz appears like 
small grains of sand imbedded in the lime. Some hills are 
of the fcetid kind of lime-stone called swine-stone. The 
well which supplied the house with water where I remained 
during my visit, was pardy dug through a rock of diis kind. 
Upon the application of tests to this water, it was found to 
contain lime and sulphuretted hydrogen. Neither the slate or 
lime-stone have as yet been found to contain any vegetable 
or animal impressions. We must hence infer that all the 
rocks in this county as far as have yet been observed, are of 
the primitive kind. 

These primitive materials of our globe have never been 
much explored for metallic veins, though they have appeared 
very near the surface. A very rich iron ore has lately been 
found about eight miles north of Foughkeepsie. I visited 
the farm of Jacob Boukay in the town of Armenia, where 
ores of lead, copper, and zink have been found in a body of 
lime-stone in low groimd on the side of a mountain. Lead 
appears to be most abimdant, though no great quantity has 
yet been obtained, but search has been made to no great 
depth. It is frequendy ploughed up in considerable masses. 
From the external appearance there is a probability diat the 
ore may be found in sufficient plenty to render it an object 
worth making a search. 

Besides these things a mineral spring was mentioned to 
me, but indisposition rendered it impossible for me to visit 
it. In walking over Isabella Landen's property at pine 
plains in the town of North-east, in a neglected comer of the 
farm, I found a spring which appeared to be a sulphuretted 
water. The following memoranda and experiments were 
made on the spot in the month of August. 
♦ The spring being cleared of the mud which had choaked 
it for a number of years, was found to issue in a small stream 
from a calcareous gravelly soil, towards the west, at the 
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bottom of a hill, composed of limestone, and about five pa- 
ces from its strata. It is known on the farm by the name of 
the stinking spring ; having a sulphureous smell, and thin 
pellicle on its surface, and depositing a black, muddy, sed- 
iment. Bubbles of air are frequently seen rising from the 
bottom, especially when disturbed by a stick. 

The water is clear, having a slight acid and somewhat 
nauseous taste. After the spring was cleared, and the wa- 
ter again became transparent, the sulphureous smell was 
not so powerful, except when agitated. On drinking a pint 
in the morning, upon an empty stomach, it excited a slight 
burning sensation in the fauces, and proved laxative. 

Upon adding a solution of nitrated silver to the spring 
water, its transparency was disturbed by light milky clouds, 
which became diffused, and the mixture gradually turned 
black ; forming a black precipitate, which setded at the bot- 
tom of the glass. 

The muriate of barj^es produced a heavy white opaque 
cloud, which immediately occupied the bottom of the glass, 
and nearly half the water in it ; remaining twelve hours with- 
out alteration, and leaving the upper portion of the water 
dear. 

Oxalic acid in crystals, when dropped in the water, pro- 
duced beautiful white streaks, arising to the surface, and 
.rendering the whole fluid white, which in twenty-four hours 
deposited a white precipitate. 

Lime-water produced a milky turbidness, till the quan- 
tity being equal to that of the spring- water, the mixture be- 
gan to grow clear, and white flakes to setde, which in twen- 
ty-four hours formed a white precipitate. The sulphureous 
smell was immediately destroyed on adding the lime-water. 

The air of the spring collected in a glass vessel, extin- 
guished a burning candle. 

Several fish caught in a neighbouring brook, when put in- 
to the spring, appeared to gasp for breath; and frequently 
rose to the surface for air. The one most injured in catch- 
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ing, turned on his back in a few minutes, and was again !»• 
ken out and revived in brook- water. When again put into 
the spring, it soon turned on its back ; it was again reviv* 
ed, but with greater difficulty, and longer dme, and died 
when returned to the spring. A second one lived six hours, 
but its vigour was impaired, and it could be taken with the 
hand at any time while living ; when dead, its ^Is had 
lost all their redness. Another, and the largest, was aliv« 
twenty-four hours, and was thence missing. 

Indisposition at the time, prevented further experiments 
en these waters, from which we are led to conclude the pre- 
sence of carbonic acid gas, sulphuretted hydrogen, lime, and 
sulphuric acid. 

The well, mentioned above, was on die hill beneath which 
the spring issued. In digging, to increase the supply of wa^ 
ter, the calcareous rock was struck about five feet beneath 
the surface, but no increased flow was obtained. 



V. Chemical examination of Heavy Svar from New-jfer" 

'^9 fy ^R« George Chilton. 

V^N a branch of the Delaware about four miles from the 
village of Newton in Sussex county, a stone was found, 
which was ground, by the farmers of that neighbourhood, 
and strewed on their lands, from an idea they entertained 
of its being a species of Gypsum. Their account of the ex- 
periment states that although it seemed to be of some ser- 
vice, it did not possess any remarkable fertilizing quality. 

Hearing of this, I obtained a specimen, which from its ap- 
pearance and great weight, I did not hesitate to pronounce 
Sulphate of Barytes. From this specimen I prepared the 
nitrate, muriate and Hydro-sulphuret of barytes, and ex- 
tracted the pure earth. 

Finding it of importance in the preparation of tests and 
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re-agents, I procured a considerable quantity of it, and 
at length visited the spot where it was found. It fornift 
a vein in grey limestone extending from N. £• to N. 
W. and making an angle with the horizon of about 
40*. From the place where the vein is opened to the dis- 
tance of SOO yards, detached masses are found lying on the 
surface, which when broken up present a spheroidal nu- 
cleus of 5 or 6 inches diameter, around which the spar had 
confusedly aggregated. In some instances this nucleus was 
calcedony, in others quartz, grey lime-stone, &c. 

The colour of this fossil is white, with various shades of 
yellow, and appears to be the lamellar species of heavy spar, 
having the foliated structure with a threefold cleavage, easi- 
ly frangible, splitting into rhomboidal fragments. 

The crystallized specimens, are in rectangular bevilled 
tables imited into radial groups which cross each other 
at various angles of obliquity. 

The specimen selected for examination was of the mas- 
sive kind of a pure white ; translucbnt with a pearly lustre. 
Spec. gr. 4.417. Before the blow-pipe, in small frag- 
ments it decrepitates, but the powder fuses, difficuldy, with- 
out addition. 

1. 200 grains reduced to a fine powder mixed with twice 
their weight of carbonate of potass and five of water were 
boiled to dryness in a silver basin. Water was added and the 
boiling to dryness repeated. Water was again added and the 
whole thrown on a filter. The residue dried in a heat of 212* 
weighed 1 76 grains. These were dissolved by muriatic acid, 
with effervescence, excepting 33 1 grains. 

2. These 33| grains were mixed with thrice their weight 
of carbonate of potass, with water, and repeatedly boiled to 
dryness. After solution, filtration and drying, the residue 
weighed 8f grsiins. 

3. These 8f grains were exposed with thrice their weight 
of carbonate of potass in a heat nearly red, for half an hour. 
After the addition of water, filtration Seethe residue weigh- 
ed 6f grains, after being digested in muriatic acid, aninsoluhl^ 

Vol. L € 
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]part was left, which when dried in a red heat weighed 5| 
grains, having the properties of silex. 

4. The muriatic solutions evaporated to the point of crys- 
t^lization, during which ^ grain of oxide of iron separated, 
shot into tabular crystals of muriate of barytes, but on the 
side of the evaporating vessel some needle-shaped crystals 
were formed which seemed to announce die presence of stron- 
tites* A few of these were washed in alcohol, wluch, on 
lindling, burnt with a carmine red coloured flame. 

5* This circumstance, together with the yellowish tint, 
which the last formed crystals had, induced me toredissolve 
them* The solution treated with caustic ammonia let fall a 
light brown precipitate, weighing when dried | grain. It 
appeared to be a mixture of oxide of iron and alumine, for 
on adding a litde dilute sulphuric acid, an aluminous taste 
Was observable^ and prussiate of potass separated a prussian 
blue precipitate. 

6. The solution was now decomposed by carbonate of pot- 
ass, and muriatic acid added to the precipitate. The solution 
was opalescent, and let fall a very trifling portion of, what I 
supposed to be alumine. On leaving the solution to spontanea 
ous evaporation, nothing but tables of muriate of barytes ap- 
peared with the exception of a few acicular crystak* 

7* Desirous of evaporating the small portion of strontites, 
with which the bar3^ic salt seemed to be associated, the 
whole of the crystals were dissolved in warm water, and ba- 
jytic water added, which immediately threw down a preci- 
pitate, so trifling in quantity however, tliat when dried, it 
could not be detached from the filter. The paper was steep- 
ed in alcohol and die latter set on fire. It burnt with a dis- 
tincdy tri-coloured flame of Red, Yellow and Blue. 

8. 100 grains of the powdered spar which were submit- 
ted to a red heat, sustained a loss of 2 grains. 

9. One half of the alkaline solution which contained the 
sulphuric acid of the fossil was saturated with an acid and 
evaporated. Nothing separated but a very litde silex. 
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With the other half, I intended by reproducing the sul- 
phate to get in this direct way, the proportion in which it ex- 
ists iii the fossil, but by an accident a part of it was lost, and 
the muriate had been too freely used to afford an accurate 
determination. The following approximation however will 
be thought sufficiently near. The portions dissolved with 
effervescence in muriatic acid in the 1st 2nd and 3rd pro* ^ 
cesses, may, without sensible error, be reckoned carbonate of 
barytes containing according to Klaproth 7S per cent. bar3rtic 
earth. The sum of these parts is 157.30 which multiplied 
by .78 g^ves 122.69 the barytic earth{containedin 200 grains. 
But in the sulphate* the earth is to the acid nearly as 2 to 1 
therefore 100 grains of the baiytic spar contains 

Barytes 61 34 

Sulphuric Acid 30 67 

Silex 3 

Oxide of Iron and alumine 1 

Water 2 

Strontites, a trace ■>■ 

98 01 



VI. Mineralogical notice respecting the West River 
Mountain^ Connecticut river'^y Colonel Gibss. 

X HIS Mountain having been announced in the American 
Geography and in the annals of the American Academy, as 
volcanic, I had the curiosity to visit it. As die neighbour- 
hood is granitic, and the mountain itself craggy, my expect- 
ations were not very sanguine. 

On ascending it I found no trace of eruption, and no spe- 
cies of rock but the granite and gneiss. There had been 
however, a shaft sunk of about 40 feet, near the top, from 
whence hematite iron ore was taken many years ago, and 
some $maU pieces lay scattered about. As it was impossi- 
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ble to descend the pit, I could not ascertain the breadth of 
the vein. '' 

Fronx this hole, (as the inhabitants of the nearest house 
informed me) noises like thunder had been heard many 
years ago^ and a flame had been seen near the spot. The 
first report probably arose from the wind rushing through a 
cleft of the mountain near the shaft ; the last from a popu- 
lar superstition through the country, that the presence of the 
precious metals is frequently indicated by a flame which ari- 
ses from the groimd at night. I found also that the neighbours 
beliered in the existence of these metals in the mountain. 
It is prpbable therefore that some traveller less superstitious, 
but not less ignorant than these good people, took their sto- 
ries and gave us an account of a volcano* 

At the Museum at Hartford, I was shown ^' a piece of 
the real lava of the West Mountain,'' as a confirmation of 
the report. On examination, I found it to be the hematite 
ore abovementioned. 
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VII* Chemical examination of a mineral water from 
Litchfield, State of NeW'Tork-^y Mr. John Grisco]!^. 



A 



FEW bottles of mineral water lately discovered in 
Litchfield, in the county of Herkimer, in this State, having 
been put into my hands for examination, the following ex- 
periments were made with it, the insertion of which in the 
Mineralogical Journal is submitted to the editor ; though 
not without hesitation, as the want of leisure absolutely pre- 
vented me from applying to the examination that share of 
attention which would have been necessary to satisfy my 
own mind fully with respect to the contents of the water. 
What I have done may, however, serve to stimulate some 
other person, possessed of better opportunities, to under- 
take an analysis of this spring. While most of the noted 
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mineral waters of Europe have been examined with scru- 
pulous accuracy, it is much to be regretted that so very few 
of those oi the United States have claimed the attention of 
scientific men* I cannot but hope, from the very laudable 
design of this Journal, that its pages may become the vehi- 
cle by which the public will be made acquainted with die 
chemical constitution of a great number of our medicated 
waters. 

To furnish a complete account of a mineral spring, it is 
necessary that the experimenter resort to the fountain ; that 
he examine the geological structure of the adjacent coun- 
try; determine the physical character of the spring; and 
operate with large quantities of the water. But until op- 
portunities for this occur, it is desirable to have at least so 
much information as may be obtained from the application 
•f re-agents to small quantities of the water. The spring 
at Litchfield, I was informed^ has been resorted to with 
great effect for obstinate cutaneous diseases^ as well as for 
others of a different nature. 

The following local description is from a gendeman« who 
has surveyed the country round the spring. 

Litchfield Springs are so called from a township of 
that name in the south part of the county of Herkimer. 
They arise from the ground in a flat near the head waters 
of the Unadilla river, at the height of land between the wa- 
ters nmning into the Mohawk and Susquehannah rivers. - 

The country around them is very fertile, and well inhabi- 
ted. At about two feet below the surface of the flat around 
the spring, for some distance, is a bed of round stones of 
various kinds and sizes, most of which, however, 
are lime-stone.] West of the springs is a Hill of the 
height, I should judge, of 70 feet — its base is lime-stone 
rock, through which I suppose the springs pass. The 
country generally abounds in lime-stone. There is a run of 

• R, V. Cooper, Esq. 
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this stone running from the North River (perhaps further,) 
through Schoharie, (where I am told there is a similar 
spring) Otsego, Chenango, Onondaga, Cayuga, Ontario 
and Genessee, to lakes Erie and Ontario* This vein is in 
some places narrow, and in others it spreads to a great disr 
tance. I have uniformly found that where this stone is pre- 
valent the country is fertile. The springs are a few feet 
apart, and of an equal size : the water perfecdy clear, but 
in passing over logs, sticks, &c. it leaves a white stringy 
substance adhering to them. The place is much resorted 
to by the neighbouring people for cutaneous complaints, and 
generally effects a speedy cure. They also mention many 
other disorders for which the waters have been useful. I 
can truly say that they give a man a fine appetite for his 
dinner. 



EXAMINATION OF THE WATER. 

When a botde which had been well sealed was first open* 
cd, the water was perfectly transparent^ but on standing ex- 
posed to the atmosphere a few hours it became turbid. Its 
taste was sulphureous, and its smell slightly foetid, some- 
what resembling the washings of a gun-barrel. 

Experiment I. Infusion of litmus^ added to a portion 
of the water was not altered in colour. This test evinced 
the presence of a drop of sulphuric acid in a pint and an 
half of rain water. Infusion of red cabbage (m excellent 
and convenient test) was tried with like result. 

11. Paper which had been stained by the blue petals of 
the Irisj or common fiag^ after being slightly reddened by 
very diluted muriatic acid, had its blue colour restored on 
inunersion in the water. Litmus water reddened by dis-' 
tilled vinegar, was restored by the fresh water. 
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III*' Tincture of Turmeric^ was not changed either by 
the natural water or that which had been boiled. 

IV. Acetate of Lead^ (newly prepared) occasioned a 
white precipitate in the fresh and in the boiled "virater* But 
this test when added to the water which had become turbid 
by exposure, produced a daxi: chocolate coloured preci* 
pitate. Letters traced with transparent leadwater, be* 
came immediately legible on holding the paper over 
the bottle. A bright piece of silver was tarnished in 
fifteen minutes by submersion. A pordon of quick-silver 
was in like manner covered with a greenish pellicle. 

V. A/i^Aurfcocti/ occasioned no effervescence. 

VI. Solution of muriate of mercury^ made no change in 
the fresh water : but on being added to the boiled water 
while hot, it produced a reddish white cloud. 

VII. Muriate of lime had no sensible effect. 

VII. Tincture of galls produced no change of colour. 
A piece of gall-nut suspended in the water during 10 dajrs 
shewed no sign of blackness. 

IX. Prussiate of potash* No effect. If a little sulphu- 
ric or muriatic acid be previously added to the water, the 
Prussian alkali developes a blue colour ; but this is owing 
to a decomposition of the test, which (unless prepared with 
extreme nicety) is a triple prussiate of potash and iron. 

X. Eight ounces of the water after boiling fifteen minutes 
was filtered. The precipitate weighed three fourths of a 
grain, and was entirely dissolved in muriatic acid with ef- 
feiVescence. 

XI. To the filtered boiled water caustic ammonia was 
added, which produced a white flocculent precipitate- The 
unboiled water gave the same appearance with this test. 

XII. The solution (No. x.) gave no precipitate with 
ammonia, nor with the further addition of sulphuric acid. 
Carbonate of potash added to the ammoniated liquor, made 
itturbid. A portion of the same solution to which a litdc 
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alcohol was added, when treated with the same tests, shewed 
the same results. 

XIII. To a portion of the water concentrated by evapo- 
ration, nitrate of silver was added, which produced a light 
brown or flesh colour. 

XIV. With nitrate of mercury a copious yellowish pre- 
cipitate was thrown down both from the boiled and unboiled 
waters ; and this after nitrate of barytes had had its full 
effect. 

XV. A solution of muriate of barytes immediately oc- 
casioned a copious precipitate, there having been previously 
added to the water a small portion of muriatic acid to coun- 
teract the effect of any carbonated earth that might exist im 
it. Nitrate of barytes caused a similar dense precipitate; 
when added to fresh water, or to that previously acidulated 
with nitric acid. 

XVI. To portions of the water, both fresh and i:oncen- 
trated, which had been freed from sulphuric salts by nitrate 
of barytes, nitrate of silver was added. A slight turbid- 
ness ensued, which after remaining two hours exposed to 
the light, did not change its colour from a white. 

XVII. To the concentrated water a solution of pure 
potash was added. A thick white cloud was instandy 
formed, and a light precipitate collected, which was imme- 
diately discharged by a few drops, of either of the mineral 
acids. The same experiment was repeated with water boil- 
ing hot, with the same effects, excepting that when nitric 
acid was added to the alkaline precipitate the water assu- 
med a dusky brown colour and a dirty powder was de- 
posited. 

XVIII. Oxalic acid produced after a short time a milky 
appearance. 

XIX. Oxalate of ammonia caused an immediate precipi^ 
tatc in the concentrated water. 

XX. Alcohol^ added in equal portions to the boiled water, 
occasioned a crystalline deposite. 



\ 
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XXI. A quantity of the powder obtained by boiling the 
water to drynessi was dissolved in distilled water. The so- 
lution yielded a considerable deposit when treated with mu- 
riate of barytesj or with oxalate of ammonia* 

XXII. To a portion of the water previously increased 
by a few drops of nitric acid, and boiled. Caustic ammonia 
was added, which gave a considerable precipitate. The 
supernatant water was drawn off by a s3^hon, and the 
precipitate was well washed, then re-dissolved in nitric acidj 
and again precipitated by carbonate of potash. This last 
precipitate being dried by a gentle heat, was exposed to the 
action of dilute sulphuric acid, but no perceptible portion of 
it was taken up. 

CONCLUSIONS. 

From the smell of the water when first opened as well 
as from the results of experiment 4th, it is evidently im- 
pregnated with sulphuretted hydrogen or hepatic air. 

Experiment 1st, proves that no free acid exists in the wa- 
ter, and it also serves to shew that the sulphuretted hydro- 
gen is not contained in very large quantities as it is well 
known that this air, when abundant, will slightly redden ve- 
getable blues. The effect shown in experiment 2d, may 
have been produced by the presence of carbonate of lime, 
an inference which we find supported by experiment lOth. 
That the proportion of this calcareous carbonate is, how- 
ever, very small, appears from experiment 5th. No alka- 
lies either free or aerated experiment 3d. The cloud 
produced by muriate of mercury, (experiment 6th) indi- 
cates the presence of hydrosulphuret of lime, the existence 
of which is also confirmed by experiment 13th and 14th. 

Experiment 8th and 9th, prove that the water contains no 
iron imless in a quantity not easily appreciable. 
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The results of experiment 12th shew that the powder 
obtained by boiling die water 1-4 hour, consists chiefly, if 
not entirely, of carbonate of lime. Experiment 15th satis- 
factorily proves that the water contains sulphuric acid ; and 
that it exists in combination is also evident from experiment 
1st. It may be inferred from experiment 16th that the wa- 
ter is clear of muriatic salts. The effect mentioned may 
have arisen from hydrosidphuret of lime. The light pre- 
cipitate formed in experiment 1 7th may have been occasion- 
ed by any of the earthy salts, formed by mineral acids. 
The effect sh^wn with the boiling water, may be attributed 
to the calcareous hepar. From experiment 32d we may 
conclude that the water contains no magnesia. The sub- 
stance which last remained was probably alumine^ Ex- 
periments 18th and 19th shew Ae existence of a large pro- 
portion of lime. These, together with the results of eiq>eri- 
ments 15 th, 20th, and 21st, prove that the principal saline 
ingredient in this mineral spring is sulphate of lime or 
gypsum. 

This substance, together with a considerable quantity of 
hydrosulphuret of lime, and a small portion of carbonate, 
may therefore be considered, so far as this trial has ext^id* 
ed^ as constituting the chief soluble matters in the Litch- 
field water^ independendy of its gaseous contents^ a por* 
tion of which is sulphuretted hydrogen. 



VIII. On Native Magnesia from New-Jersey. By the 

Editor. 

jfV.LTHOUGH Magnesia enters into the composition of ma- 
ny mineral substances, yet its existence in the mineral king- 
dom^ in an uncombined state, has, till within these few 
years past, been unknown. 

Brogniart^ in his Mineralogy, has described several mi- 
nerals under the name of Magnesite^ (a term he has intro- 
duced as expressive of the large quantity of magnesia they 
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cont£dn) iii some of which magnesia appears to exist in a 
pure state. Of those which approach nearest to native 
magnesia, are the magnesites of Piedmont, as described by 
Giobert in the Journal des Mines, pardcularly the variety 
from Castella Monte."^ Although this mineral, as ana- 
lysed by Guyton de Morveau, aiForded a large proportiem 
of carbonic acid, yet it appears from the assertion of Gio- 
bert, that when first taken from the quarry it contains no 
carbonic acid, but that it absorbs it after being two or three 
weeks exposed to the atmosphere. 

The magnesite from Baudisserof^ which is near Castella 
Monte^ contains in the hundred parts, accordmg to Giobert, 
68 magnesia, 12 carbonic acid, 15 silex, 2 sulphate of lime, 
and 3 of water. This, like the magnesite from Castella 
Monte, he thinks obtains its carbonic acid from the atmo- 
sphere. 

The magnesites from VaHecas in Spain, and Salinelle in 
France, contain no carbonic acid ; they however all have a 
large proportion of silex : that of Salinelle, according to 
Vanquelin, contains 55 parts in the hundred. 

Brochant mentions, as native magnesia, a substance found 
at Robschiitz, in Moravia, by the late Doctor Mitchell, of 
Dublin, which, according to Dr. Mitchell's Analysis, and 
that of Professor Lampadius, contains nearly equal parts of 
magnesia and carbonic acid. Why this mineral is described 
as Native Magnesia, I am at a loss to determine ; unless, 
like those of Giobert when first discovered, it contained 
no carbonic acid, but absorbed it after exposure to the at- 
mosphere. 

At Hoboken, in New- Jersey, on the estate of Mr. John 
Stevens, is found a mineral, which presents the following 
characters : 

* Journal des Mines, No. 119. 
f Journal det Mines* No. 118. 
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Soluble in die salpfanrk:, mtric^ and manatk adds. 
This mineral occurs in veins, finooi a brw lines to twv 
inrlirs diiflr, trarexsing serpenune in cTcry diicciioo* 

ANALYTICAL EXPERIMENTS. 

A« On aonie of die mineralyfinehr powdered, was poured 
dihiffd solphnric acid ; an immediate aofattiQii took place 



imatrmdrd widi eflServcsccnce. The solution was tranqia- 
rent and colourless, and extremely iHtter to the taste. 

B» To a pottioo of die solution A, was added pure am- 
monia; the fluid remained dear for a few minutes, when it 
became turfaid; and after standing several hours a white 
doud occupied die lower half erf* the vessd ; the superna- 
tant fluid was transparent and colourless. 

C« Into anodier portion erf* die solution was dro(q>ed ays- 
tab of oxalic acid. The crystals were dissolved, the fluid 



D« A third portion of the solution was evaporated, until 
a peDide formed cm die surface ; in a few hours well-de- 
fined crystals of sulphate of magnesia were formed ; the 
remaining fluid being e3^>osed to spontaneous evaporation. 
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until the whole had gradually disappeared, crystals of sul- 
phate of magnesia alone remained. 

£• Fifty grains of the mineral, finely powdered, were put 
into a vial, to the mouth of which was adapted a spiral glass 
tube, which, together with a vial containing diluted sul- 
phuric acid^ were accurately weighed. The diluted acid 
being poured into the vial containing the mineral^ the tube 
was immediately inserted : the solution having taken place, 
and the whole again weighed, it was found that no loss of 
weight had been sustained* 

F. One hundred grains of the mineral in powder, ex- 
posed in a platina crucible to a red heat for half an hour, 
lost thirty grains. 



From Experiment]}^ it may be inferred that magnesia 
forms the principal ingredient in this mineral. Had alu- 
mine been present, the ammonia in Experiment B would 
have caused an immediate copious white precipitate, con- 
sisting of the whole of the alumine, with a much larger por- 
tion of magnesia than if no alumine had been present This 
appears to arise from the very powerful affinity which ex- 
ists between magnesia and alumine; as, according to Che- 
nevix,* magnesia, when unaccompanied by any other earth, 
and dissolved in an acid, is only partially precipitated by 
ammonia, however in excess, the remaining liquor being a 
soluble ammoniaco magnesian salt. 

The absence of lime is proved by Experiment C. Had 
any been present, the oxalic acid, from its superior affinity 
for that earth, would have united with it, and formed an ox- 
alate of lime, which would have been precipitated in the 
form of a white powder. 

Experiment E shews tbe absence of carbonic acid and 
other gazeous matters ; conse^endy the loss of weight sus- 
tained in Experiment F must be attributed to the loss of 
* Anoales de Cbciuif . torn, zzviii. 






30 6adcn en Phosphated lime from Pcnnsyhanku 

water. We therefore may conclude that this mineral con* 

tains in the hundred parts. 

Magnesia 70 

Water of Crystallisation 30 
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IX. Mineralogical Note respecting Phosphates Lime, 
and Phosphated Lead, from Pennsylvcmicu Communis 
catedto the Philadelphia Linnean Society by Mr. S. Godon. 

X his substance is of a blueish green colour^ somedmes 
varying to grey, rarely with a crjrstaUine shape — ^some crys- 
tals appear, belonging to the varieties, primitive and peri' 
dodecaedral of Haiiy. '^ 

It presents no sensible phosphorescence on burning coals. 
It does not melt before the blowpipe, by a continued heat 
the edges only become a litde rounded. 

It dissolves entirely in nitric acid, sometimes with the 
extrication of some bubbles ; the solution forms an abun- 
dant precipitate with oxalate of ammonia. Lime-water 
added to the same solution, when in sufficient quantity to 
saturate the excess of acid, occasions a gelatinous precipi- 
tate, which is phosphate of lime. 

These observations are sufficient to distinguish this sub- 
stance from the Emerald, (Beril) which it frequently ac- 
companies. 

'It is found in the eastern part of Germantown, about six 
miles from Philadelphia, and probably in many other places. 
In this spot it occurs imbedded in loose fragments of Fel- 
spatic rock, scattered on the ground, these fragments be- 
longing evidently to Gneiss, which forms the predominent 
mass of the country. 

I have also found Phosphated Lead in the veins of Pyri- 
tous copper at Perkiomen. 
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X. Description of Melanite, from Pennsylvania^ and 
AuBER, from Netv^yersey. By Mr. Charles I. Wis- 

TER. 

Sir, 

J. WISH to communicate through the medium of your Jour- 
nal a short account of two minerals, which I have in my col- 
lection, whose occurrence in this country is not generally 
known. 

MELANITE. 

In the district of Germantown, six miles noith-west of 
Philadelphia, this mineral is found in Gneiss reposing upon 
Granite, of which the feldspar is snow white, and has a high 
degree of transparency. It occurs in crystals of a velvet 
black colour of considerable lustre^ varjdng from the size of 
a pin-head to one inch in diameter. The crystals are poly- 
hedrons, with twenty-four trapezoidal faces ; specific gravity 
3.616. Through the Granite of Germantown crystals of 
Tourmaline, Mica, Phosphate of Lime and Beril, are uni- 
versally disseminated, but 1 have never met widi Melanite 
except in one particular place. 

AMBER. 

This mineral occurs in New- Jersey about four miles ixoxs^ 
Trenton, on Crosswick^ creek, in the second kind of alluvial 
deposit. It occurs in grsdns varying from an eighth to an 
inch in size, reposing upon wood-coal, and passing through 
it in an opposite direction to the ligneous folia. It also oc- 
curs based upon hepatic pyrites, in a state of decomposition. 
I have in my collection well-defined specimens both of the 
yellow and white variety. 
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XI. Mineralogical Notice respecting American Flitates 

or Lime. By the Editor 

X HE fluate of lime is as yet a rare mineral in this country. 
The following description and locality of several varieties 
prove, that though not yet noticed, this substance exists in 
many parts of the United States. 

\. Fhmte of Lime from New^ Jersey. 

Colour light passing into deep purple. 

Fracture lamellated. 

When cleaved, presents a tetrahedral or octaednd form. 

Semimmsparent. 

Cuts carbonate and sulphate of lime ; easily scratched by 
quartz. 

Phosphorescent when thrown on ignited coal. 

Before the blowpipe it melts into a white enamel. 

When powdered and exposed to the action of sulphuric 
acid on glass, is dissolved with slight effervescence, the 
glass becomes corroded. 



Occurs disseminated in lamellated carbonate of Ume, 
with crystallised mica and carburet of iron, near Franklin 
Furnace, Sussex county. New- Jersey. 

This variety of fluate of lime is likewise found imbedded 
in a rock composed of greyish quartz and whitish felspar, 
which forms a vein several feet thick, running N. E. and S. 
W. breaking out two miles from Hamburg, Sussex county, 
on the Turnpike road to Pompton. 

2. Fluate of Lime from Connecticut. 
Colour, light and dark purple, violet, light green passing 
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into dark green^ light and dark yellow. 

Transparent and semitransparent* 

Occurs crystallised in cubes. 

In other respects similar to specimen No. 1. 

This combination of lime with fluoric acid, is found near 
Middietown, Connecticut, in a vein^ accompanied by crys* 
tallised quartz and carbonate of lime, with sulphurets of 
lead, zinc, and iron. 

' 3. Fluate of Lime from New-Hampshire* 

Colour, light green. 

Transpsu-ent. 

Specific gravity 3. 16. 

Its other characters agree with the preceding varieties. 

Several specimens of this varie^ were found by Colonel 
Gibbs at Rosebrook's Gap, in the White Mountains. The 
pieces were small and detached, andfroin die indentations 
on their surface, they appear to have occurred imbedded. 

The Fluoric acid, from its peculiar property of corroding 
glass, is now extensively used in England and France for 
engraving on that substance. The acid is obudned from 
the fluate by any of the mineral acids, which, having a 
stronger affinity for the lime^ unites with it, and fluoric acid 
is disengaged in a gaseous form, and is immediately ap« 
plied to the surface of the glass, duly prepared with wax, as 
in engraving on copper with aqua fortis; or the acid is 
rendered liquid by being absorbed by water^ and in this 
state is used for engraving. When found sufficiently com- 
pact, the fluate of lime is by means of the lathe formed into 
vases, urns, columns, &c. This afibrds employment to ma- 
ny families at Derby in England, where fluates best suited 
for this purpose are found. 

This substance often accompanies metallic ores, as those 
of lead, zinc, copper^ tin, &c. It is sometimes used to 
promote the fusion of refractory ores, hence it has obtained 
its name of Fluor. 
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An Enquiry into the chemical characters and properties of 
. that species of Coal lately discovered at Rhode-Island^ with 
some observations on its application to the arts and manu- 
factures of the Eastern States. Boston. 

X H£tiE is no substancet in the mineral kingdom, the dis-* 
coveiy of which, in this country, claims more attention than 
that of coal ; an article on which must depend the success 
of many 6f our most important manufactures, and which 
the increasing scarcity of our ordinary fuel is rendering 
every day more and more necessary for domestic pur- 
poses. We feel pleasure^ therefore, in laying before our 
readers several useful extracts from this interesting pam- 
phlet. 
' We shall commence with a description of the mineral 

strata, and the chemical qualities of the coal, as detailed by 
the author. 

*' The fossils which appear on the surface, in the neigh* 
bourhood of the Coal Mine, are argillaceous sand-stone, 
abundance of schistus, or shale, and white quartz in large 
detached masses. When the ground is penetrated a few 
feet, the appearances are such as to leave no doubt that the 
strata consist of what is called the true independent Coal 
formation* Shale and argillaceous sand-stone, abounding 
with vegetable impressions, present themselves first, and 
immediately under the sand-stone. Coal is discovered ; in 
some places^ even within six feet of the surface. 

'' The position of the bed is here, as is generally the case in 
the independent Coal formation, not horizontal or vertical, 
but forming an angle of about 75% and the veins of coal ap- 
pear to be separated from each other by various coloured 
sand-stones, which interpose between the seams. Though 
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all these substances belong to what is called the transition 
rocks, yet fine specimens of indurated talc and green Asbes- 
tus in capillary crystals, are also discovered, interspersed 
through the shale, and immediately covering the Coal. Sub- 
stances, which it is difficult to account for, as they have been 
generally supposed peculiar to primitive rocks* 

*' The veins of coal run nearly in the direction of east and 
west, and the stratum which is worked at present^ appears 
to be about 14 feet wide ; so little change has as yet taken 
place in the coUrse of the vein, tnat there is every appear^ 
ance of its improving, as they proceed farther from the sur- 
face : with only fifteen workmen, they can raise at present, 
from ten to twelve chaldron of coal per day, besides keep- 
ing the mine free from water, from which they suifer little 
inconvenience. 

'' The character of Rhode-Island Coal, is as follows :— * 
Its colour is black, or greyish black, with a metallic lustre^ 
it soils the fingers ; its fracture is slaty, but its cross frac- 
ture is conchoidal, and the sides of its natural divisions are 
sometimes covered with a ferruginous earth. It bums 
slowly, producing an intense heat^ without smoke^ and with 
a very light lambent flame ; but emits no sulphurous or bitu- 
minous vapour, and, when perfecdy burnt, leaves a very 
small quantity of grey ashes. The unconsumed particles df 
it, retain their originsd colour and lustre. 

" Specific gravity from 1, 450 to 1, 750. 

" From the above description, litde doubt can remain of 
the true character of this Coal ; but in order to ascertam 
with precision the quantity of ingredients which it contain- 
ed, I examined it according to the rules so ably laid down 
by Kirwan, and as my object was principally to determine 
the proportion of carbon which' it contained^ as the sub- 
stance upon which all its good qualities depend, I repeatedly- 
deflagrated it with certain proportions of nitre, and uniform- 
ly found, when the experiment was m^de with proper at- 
tention, that 100 parts of coal, contained from 90 to 94 of 
carbon ; and in order to compare it in this reapect^ with thft. 
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charcoal in common use here, I found that it required more 
t:harcoal to saturate a given proportion of nitre, than it did 
of Rhode-Island Coal. These experiments were also con- 
firmed by submitting 100 grains of iht Coal to an intense 
heat in a crucible, which^ after five hours, were reduced to 
six grains of ashes ; those ashes, which consisted, perhaps, 
of an oxyd of iron and an earth, I had not leisure to ex- 
amine ; nor was it of much consequence in the main object 
which I had in view, which was, to ascertain the qualities 
of the coal as an article of fuel. 

*' The following table of the relative proportion of carbon, 
which it bears to some other mineral coals> may not be un- 
acceptable* 

r 

xoo parts of Carbon. Bitumen. Ashes. Sp. GraY. 



Swansea, 1 


r4 


22 


4 


1,357 


Whitehaven, 


57 


41 


2 


1,257 


Newcasde, 


58 


40 


2 


1, 71 


Rhode-Island, 


94 


— . 


6 


1,750 


Kilkenny, 


97 


— 


3 


1, 526 


Anthracite 7 
of Haiiy, J 


64 


— 


36 


1,300 



** Thus it appears that this coal is nearly a pure natural car- 
bon or charcoal, resembling, in many of its properties, the 
Anthracite of Haiiy, and approaching, as nearly as possible, 
to the description of Kilkenny Coal, but superior to the 
former, as containing vasdy more carbon, and much to be 
preferred to the latter, as it contains neither pyrites or sul- 
phur, substances which render that coal peculiarly disagree- 
able for domestic purposes." 

The next extract which we make, relates to the diflferent 
purposes in the arts to which such coal may be applied ; and 
/as this is an important part of the subject, we shall give it 
in the author's own words. 

*' The manufacture of iron has become so general and ex- 
tensive over the continent of America, that it has, perhaps, 
more than any other circumstance, contributed to raise the 
price of fuel; and^ should it continue to 'mct^^tsc^ the woods 
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of the country cannot long afford a sufficient supply, in situ- 
ations where such works can be carried on with the greatest 
fidvantage. Many of the most valuable mines must there- 
fore be neglected ; in the neighbourhood of Rhode-Island 
in particular, this has already been die case $ and^ though 
abounding in iron ore^ the scarcity of fuel on the spot has 
discouraged the manufacture of it. 

^ It dierefore requires but litde argument to shew die 
advantage that may be taken of this discovery. The Rhode- 
Island Coal is peculiarly calculated for the smelting of iron 
ore; it bears the blast remarkably well, and, having no 
tendency to vitrify in the furnace, besides producing an in- 
tense heat, it may be applied with more (economical views 
to this purpose, than charcoal. And as the arts progress in 
this country, and iron from its crude state is manufactured 
into steel, this coal may be used to advantage, as it seems 
to possess the peculiar qualities necessary for the manufac- 
ture of this article. Steel being nothing more than bar-iron, 
impregnated with a large proportion of carbon, either by fu- 
sion or cementation, it naturally follows that this coal, which 
consists principally of carbon, is as well calculated as possi- 
ble, for the conversion of crude iron into so useful an article. 

'^ For the burning of lime, Rhode-Island Coal will also be 
found an useful substitute for wood. The steady and uni- 
form heat which it gives, renders it superior to wood for 
this purpose, as when properly applied, all parts of the kiln 
will receive equal degrees of heat, and the lime will, of 
course, be burnt equally, without subjecting some parts of 
it to vitrification, while others are not affected by the heat, 
which is c^ten the case in the general method of using wood 
for the purpose. 

^^ In all those processes which require a slow and uniform 
degree of temperature, such as evaporation, this species of 
coal is to be preferred, and I cannot, at present, point out 
one to which it is more applicable, than the manufacture of 
salt, an articleof the first necessity, and to which, America 



38 Minerahgical Publications. 

will, at some future period, find it ne^essaty to pay more 
attention. 

^' For the supply of the steam engine, and in general, for 
every species of furnace but the reverbatory, this Coal is 
well qualified, provided the grates are so constructed as to 
give a sufficient draft of air^ without which it cannot be pro- 
perly ignited. This, however, with the knowledge which 
we possess, here of the principles of combustion, b a mat- 
ter of litde difficulty ; and the circumstance of its never 
caking, or adhering in cohesive masses, as well as its afford- 
ing so litde ashes to choke the grates, renders it extremely 
convenient and (economical : when once it is perfecdy ig- 
nited, the fire is moris durable than any other coal, and it 
requires less attention. 

^^ With these qualities, it is obvious that it is well calcu- 
lated for breweries and distilleries ; for the purpose of dry- 
ing and preparing malt, no other species of coal will answer 
so well, as almost all others contain so much sulphur, or 
other volatile substances^ that they caxmot be used without 
destroying its flavour. This fact is so well imderstood, that 
the maltsters^ even of America, have hitherto found it ne- 
cejssary to import Kilkennyx Coal, at a prodigious expense, 
for no other purpose but the use of die malt kiln. 

^^ The smith will find considerable saving when he be*- 
comes accustomed to the use of Rhode-Island Coal. I am 
perfecdy aware that it is not calculated for every purpose oi 
the forge, and that, as it cannot be brought to cake or ad- 
here, it will not answer on those occasions, where, what is 
called by the smith, a hollow fire is required ; but still, for 
small work, and all the common purposes of the forge, it 
will be found sufficiently well adapted, and it has already 
been used with success by many of the smiths in the neigh- 
bourhood. I cannot at the same time omit stating, that the 
brazier, the bell-founder, and those who are engaged in the 
casting of metals, will perceive the great superiority which 
this Coal has over others* The intense and durable heat 
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lyhieh it affords, renders it an article peculiarly valuable to 
artists of this description. 

For the burning of bricks, and the manufacture of earth- 
tn-ware, and all sorts of pottery, such Coal as this is par- 
ticularly convenient. The total absence of all smoke or 
vapour, renders it an article of consequence, in particular 
for the finer kind of ware. 

But the same circumstances that make it most eligible for 
such manufactures, render it unfit for the reverbatory fur- 
nace^ which is used in refining a variety of metals, as well 
as for other purposes. No fuel being adapted for such fur- 
naces, but those which produce considerable flame and 
smoke, such as the Vir^nia Coal^ or wood, as the princi- 
ple upon which these furnaces are erected, requires that 
the flame only should traverse the surface of the metal^ 
without any part of the fuel being in contact with it." 

Lasdy— Some directions are given relative to the pro^ 
per method of using the coal. 

. '* Well-informed and enlightened men will easily under- 
stand^ that such coal as this^ when properly ignited, must 
possess all the qualities of carbon. To such persons I can- 
Hot always appeal, and as the difficulty of igniting this sub- 
stance is much greater than that of charcoal^ many are dis- 
posed to doubt that it has any advantage/; all, however, that 
is required, is^ that the furnace or grate should have a strong 
draft, and that a litde more patience is bestowed in kindling 
the fire, than is usually afforded by those who are accus- 
tomed to the burning of wood. The coal should be broke 
into small pieces, and a proportibn of charcoal placed undei" 
it; when this is set firfe to, the draft of the flue should be in* 
creased ty proper management of the door or register of 
the furnace, or by blowers applied to the chimney. In a 
short time the whole is ignited ; it never requires stirring, 
^d no further trouble is necessary but to keep the lower 
bars of the grate free from ashes, or any substance that 
would interrupt the free circulation of air. A-fire made in- 
this manner, will continue to produce condOi^x^JA^V^^x^^'^ 
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six or eig^ hours without a renewal of fuel, and with only 
an occasional attention to keep up the draft of the flue.'' 

We have ourselves had an opportunity of comparing this 
coal widi the description which has been here given of it, 
and have also seen it used ; and it is with much satisfiK^on 
we state that it promises very great advantages to the man- 
ufacturing interest of the country ; and we have no doubt, 
when its qualities are more generally known, that it will be- 
cmne a valuable acquisition to the artist. 



An AccatOU of Experiments made on PalkuBumy foimd in 
combination nnth pure gold^ by Joseph Cloudy an officer 
in the mint of the United States. [Transactions of the 
American Philosophical Society. VoL vi.] 

Jul few years since, a metal^ under the name of PaDadi- 
um, or new Silver, was sold in London by the Mineral 
Dealers, with the following printed account of the proper- 
ties it possessed^ without mentioning the discoverer's nanse, 
or the source from whence it had been derived. 

^' 1. It dissolves in pure Spirit of Nitre, and makes a dark 
red solution. 2. Green Vitriol throws it do¥m in the state 
of a regulus from this solution^ as it always does Gold from 
Aqua Regia. 3. If you evaporate the solution you get a 
red calx that dissolves in Spirit of Salt or other acids. 4. It 
is thrown down by quicksilver, and by all the metab but 
Gold, Platina^ and Silver. 5. Its specific Gravity by ham- 
mering was 11.3^ but by flatting as much as 11.8. 6. In a 
common iire the face of it tarnishes a litde and turns blue, 
but comes bright again, like other noble metals, on being 
stronger heated. 7. The greatest heat of a blacksmith's 
fire would hardly melt it. 8. But if you touch it while hot 
with a small bit of Sulphur, it runs as easily as Zinc.*' 

The appearance of a new metal in so questionable a shape, 

induced several chemists to examine it, and among others 

Mr. CAeneviz, who, after a series of experiments, supposed 
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it to be a compound of Platinum and Mercuiy. This vaa 
denied by Dr. Wolbwton, who proved to be die discoverer, 
and as^rted that it was a new metal obtained from Plad* 
aum; and it was frixa this source alone that this metal had 
been procured^ until Mr. Cloud discovered it combined 
widi gold in some ingots from the Brazils, which, with n 
number of others^ had been deposited in the mint of tho 
United States* 

The ingots, containing the Palladium, differing tO much 
in colour from the others, induced him to submit one to se«> 
veral experiments, *' by which," says Mr* Cloud, " I disco*^ 
veredthat the alloy was a compound of gold,and a metal that 
would resist the cupel, and was soluble in nitric and nitro-< 
muriatic acids. I therefore adopted the following nu>de of 
analjrsis, as the easiest, and at the same time a sadsfactory 
evidence of the existence of a metal possessing the propers- 
ties of palladium* 

^ Process 1st. The whole ingot was combined with dou* 
ble its weight of fine silver, and ^mpeled with a quantity of 
lead, equal to the weight <^the compound. 

^ Pro. 3d* The cupeled metals were reduced to thin 
|da^es, and submitted to the action of boiling nitric acid, un« 
til die silver and palladium were dissolved. The solution, 
which Was of a high brownish-red colour, was decanted, and 
the residual ffAd washed with pure water, which was ad-» 
ded to the decanted solution. 

'^ Pro. dd. Pure muriatic acid was added to the metallic 
solution of process 2d, until no further precipitation t6ok 
{dace, said the acid was in excess. The silver being com- 
pletdy precipitated, the fluid, which retained its red colour, 
was decanted, and die precipiute washed with pure water: 
the washings were added to the decanted fluid, now holding 
nothing but palladium in solution. 

^^ Pro. 4th. A saturated solution of pure potash (carbo^ 

iMtte <^ pidtash did not succeed so well, part of the paQa- 

dium being held in solution by the csu*bonic acid) was ad^ 

ded to die metallic solution from process ^d,>aavl!is^^N«Wkffk 

F 
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of the palladium was thrown down in fonn of a flocculent 
prange-coloured precipitate* The precipitate was collected 
on a filtre ; was well washed with pure water, and dried. 
- " Pro. 5th. A portion of the precipitate from the last 
process was put into a crucible^ without addition^ and sub- 
jected to a heat of about 60* of Wedgewood; and thus^ a 
metallic button of palladium was obtained. 

" Pro. 6th. Another portion of the precipitate from pro- 
cess 4th was combined with black flux, and submitted to a 
degree of heat equal to that excited in process 5th, and si- 
milar results were obtained. 

^^ Having thus obtained a metal, which I supposed to be 
palladium^ from a source heretofore unknown; in order 
still farther to satisfy m3rself, I separated that metal from 
crude platinum, and subjected them both to a number of 
comparative experiments, with prussiate of mercury, recent 
muriate of tin, and other re-agents, without discovering the 
least shade of difference." 

According to Mr. Cloud, '' Palladium is of a greyish- 
white colour ; so closely resembling that of platinum, that 
they cannot be distinguished by their complexion. It is 
malleable^ and very ductile ; so that by the rolling-mill 
it can be reduced into thin plates. In hardness it is nearly 
equal to wrought iron. Its specific gravity, at 64* Fahren- 
heit, is 11/^ It may be alloyed with a number of the 
metals. With gold, silver, and platinum, it forms ductile 
alloys, and very much debases the colour of the two for- 
mer." 

The above experiments of Mr. Cloud satisfactorily con- 
firm the existence of Palladium as a substance possessing 
prop^ies which entitle it to a place among the noble me- 
tals. We are also indebted to him for having pointed out 
this new metal in con!ibination with gold, without the pre- 
sence of platinum. 

' Since the discovery of Palladium by Dr. Wollaston, 

other new metals have been obtained from the ore of Plati- 

Mum ; and we are happy to learn *that MV« Cloud has beent 
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extensively engaged in experimenting on Rhodiunfi^ one 
of these new metals, which he has obtained in great purity, 
an account of which,; we hope, he will ere long lay before 
the public. 



Geological Inquiries. 

X HE foillowing queries have been proposed by theL6n- 
don Geological Society, in order to facilitate, and, in some 
measure, to direct general research, with the view of col- 
lecting geological facts^ so that mineralogical maps of dis- 
tricts, which are now so much wanting, may be supplied ; 
that the nomenclature of the science may be gradually a- 
mended by the selection of the most correct and significant 
tefms ; that theoretical opinions may be compared with the 
appearances of nature ; and, above all, a fund of practical 
information obtained^ applicable to purposes of public im- 
provement and utility. 

As these inquiries may prove acceptable to those who are 
engaged in investigating the geology and mineralogy of the 
United States, we shall give them full insertion. 

** Geology relates to the knowledge of the system of our 
earth, of the arrangements of its solid, fluid, and aeriform 
parts, their mutual agencies, and the laws of their changes^ 

" In this point of view, it is necessarily connected with 
many branches of Natural Science, but it is more particu- 
larly dependent upon Mineralogy, which distinguishes the 
species of inorganic bodies ; and upon Chemistiy, which in- 
vestigates the intimate nature of matter and its hidden pr(>- 
perties. 

^^ The knowledge of the general and grand arrangement 
<^ nature must be collected from a number of particular 
and minute instances, and on this g;rouiid tk^ &\\^x<^^X\\&^x^ 
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madonrelfttingtodiestruetureof the earth is to beregardr 
ed as of some importance* The miner^ the quarrier, the 
surveyor, the engineer, the collier, the iron master, and 
even the traveller in search of general information, have 
all opportunities of making geological observations ; and 
whether these relate to metallic productions, the rocks^ the 
strata, the coal of any district ; or the appearances and forms 
of mountains^ the directions of rivers, and the nature of 
lakes and waters, they are worthy of being noticed. 

I. Concerning Mountains and Hills. 

^' Are they solitaiy, or in groups, or do they form a 

chain? 

Jf Solitary, 

<^The general figure^ as conical, pj^ramidal^ &c«-«*«s<»tt 
particularly of the summits ? 

iThe height above their base, and above the level of the 
sea? 

The lengthy breadth, and general form of a horizontal 
secdon passing through die base, or the ground plan ; and 
the points of the compass betweep which the long diametop 
lies? 

The degree of declivity on every side with regard to 
the circumjacent plain i 

Do they present on any side abrupt craggy faces^ and to 
what points of the compass are these opposed f 

Do these precipices extend to the foot of the mountain^ 
or are there at their bottom sloping banks of loose frag- 
ments? 

Is the surface smooth orrugged ? 

—dry or marshy ? 

*^ To what height does vegetation ascend^ and what are 
the prevuling plants in different parts of the ascent ? 

The springs, streams, lakes^ hollows, gullies, caverns ? 

Whether any loose blocks of stone are found on the 
surface, different from those of which the Biounlain is 
composed f 
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Ifinagroupy 

^^ Are the component moimtams of nearly the samtf 
height? 

Which are highest, the central or external ones ? 

If in a Chain^ 

^^ The outline of the chain t 

Its highest point ? 

Its length ? 

Whether straight or curved, and extended between 
what points of the compass ? 

Whether any lateral ridges proceed from the main 
chain? 

II* Concerning' Valltes. 



I \ 



^^ Their geographical boundaries? 

Their length, 1>readth, depth ? 

Are they occasionally dilated and contracted, far d0 
their sides preserve an uniform parallelism I 

1^ the bottom or floor evenorrug^d?«^nearly level ot 
much inclined ? If inclined, whether regularly or interrupt* 
edly, and in what direction ? 

Are the slopes that form their sides smooth and gentle, 
or rugged and precipitous ? 

Do the opposite sides consist of the same kind of rock,w 
and do they correspond in the indination id their beds or 
strata? 

t Are there on their sides depositions ci water-wom and 
rounded pebbles^ either loose or compacted, and to what 
height do they reach ? 

Are the detached fragments, by which the bottom is 
overspread, angular or rounded ? of the same species of 
vock as composes the sides of die valley, or different ? 

Of what description is the solid rock, or base^ u^joa 
which these rest? 



i 
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** Are they open or closed at one or both extremities ? 

Do any subordinate lateral vallies open into the maiA 
one, and what remarkable circimistances occur at their junc- 
tion? 

Do streams rise in or flow through them, and in what 
direction ? 

III. Concerning Plains. 

^^ Their shape and extent, with the nature^ height, and 
general appearance of the hills or mountains, by which they 
may be bounded ? 

The degree and direction of their inclination or slope ? 

The nature and character of the diiferent soils by whicli 
they are covered ? 

Whether diy, or abounding in springs and standing wa- 
ters? 

If traversed by streams, in what (Urection do they flow ? 

Are the beds of rounded pebbles (if such occur) com- 
posed of minerals similar to those which form the surround- 
ing mountains ? 

Have any opportunities presented themselves, in sink-* 
ing shafts or wells, cutting canals, excavating docks and 
quarries, and digging foimdations, of examining the subja- 
cent strata, and what are the results of such obser\^ations ? 

IV. Concerning Rivers. 

** Their source, their mouth ? 

The direction and length of their course, and whether 
these are the same now as formerly ? 

Their breadth, depth, and rapidity ? 

What is the rate of their descent or fall ? is it uniform 
•r interrupted ? 

The amount of their periodical increase or decrease ? 

The colour, temperature, and other properties of the 
water ? 

Whether any part of their comxs^ \a subXictt^caftan ? 
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^ Do they run in the same direction as the strata^ or cross 
them^ and at what angle f 

The nature of the bed, whether rock, mud, sand, or 
gravel ? Are the pebbles of the same rock as that of the 
adjacent country ? 

V. Concerning Lakes^ Springs^ and Wells* 

l.-^Laies. 

*' The extent, depth, temperature, and other properties of 
the water ? 

The periods and amount of their greatest annual in- 
crease and decrease ? 

Whether supplied by springs or streams^ and whether 
any streams flow out of them i 

Of what is the bason composed i 

Are there any appearances that indicate the extent to 
have been formerly diiferent from what it is at present ; and 
does this alteration seem to have been gradual or sudden i 

Are there shoals of gravel and low lands in those parts 
where streams flow in ; and do these increase from year to 
year ? 

2*''^Springs. 

'* The physical and chemical properties of the water-— 
the nature of its deposit? 

The quantity discharged in a given time, and the de* 
gree to which this is affected by dry or wet seasons ? 

The kind of rock from which the water issues ? 

3.— Wells. 

'' Their depth ? 

The niunber^ thickness, and species of strata, pierced 
through in sinking, and the order of their position i 

Whether all the wells of a district derive their water 
from the same stratum ? 

Whether, when the water first flows, it rises rapidly 
and accompanied by sand ? 
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*^ Ift the water liable to periodical increase or decrease I 

VL Concerning Shores and Coasts. 

^ If tke shore is flat« to what extent? aiid whence are the 
sand and pebbles derived i Are they part of the adjacent 
diffii, or brought down by rivers, or deposited by the sea? 
in what quantity, and of what description f 

If the coast is precipitous^ the form and elevation of the 
cliffs, with the nature and disposition of the rocks which 
compose them i 

VII. Concerning the Sea* 
^^ Its depths tides, currents, inlets, nature of the bottom. 

The height to which it rises ? 

What effects has it produced on the adjacent rocks, &c. ? 
Are there any indicadons of its having formeriy had a 
Afferent level? 

VIIL Concerning Eocis. 

^ Their horizontal oudine ? 

Are they separated from each other by thin bands of 
clay, or other extraneous substances i or slightly joined to 
one another i or firmly welded together ? 

When two rocks of different species come in contact^ is 
any difference in colour^ hardness, &c« observaUe betweett 
the adjacent surfaces and other porti(Mis of the same rock ? 

When a rock terminates at the surface of the earth, are 
any fragments of it to be traced in the form of gravel, 8cc» i — 
Does it re-appear after such interruption, and what is the 
nature of the intervening substance ? 

The form of their broken ends? 

Are any rocks observed to terminate constantly toge- 
ther? and what are they ? 

Jf Stratified^ 
^^ Is the stratification distinct or indistinct I 
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" What is the number and thickness of the strata, and the 
«rder of their position ? 

Do they alternate or recur at regular intervals? 
Do they, whether straight or waved, preserve their pa- 
rallelism throughout, or are they cuneiform, &c. ? 

When vertical, what points of the compass are opposed 
to their sides, and what to their edges ? 

What is the amount of their dip, or the angle which 
they form with the horizon, and is it the same throughout 
their whole extent ? 

To what point of the compass do they decline ? 
Where several strata, of the same species, are incum- 
bent on each other, do they differ in thickness or consoli- 
dation ? 

Where veins, dykes, or fissures occur, are the strata 
depressed, elevated, contorted, or altered in any other way ? 
How far does the external form of the mountain cor- 
respond with the position of the strata ? 

If the stratum contains broad and thin distinct particles, 
(such as mica) do these all lie in the same direction i 

Note-'^Czrt must be taken in examining strata, not to 
be deceived by distance or perspective, or by mistak- 
ing fissures for stratification, and fallen strata for stra- 
ta in their natural position ; and it should be kept ia 
mind, that before the inclination of a stratum can be 
determined with certainty, it is necessary that it 
should be seen on two of its adjacent sides. 

If Unstratified, 

'* Are they amorphous, columnar, or in globular con- 

eretions ? 

Do they split witli the sante ease in all directions, or 
have they what is called a grain ? 

Do they abound in fissures, and what is the direction 
and extent of these ? 
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IX. Concerning the Materials of Rods. 

'' Are they composed of one mineral substance, or of 
more ? In the latter case, which has impressed the other ? 

Are they composed of parts cemented together, or ad- 
hering to each other without a cement ? 

Are they granular, slaty, porph5a-itic, amygdaloidal, or 
^y compound of these ? If Breccia, are the included no- 
dules large or small, entire or broken, &c. ? 

Do they contain fragments of other rocks, and of what 
description? Sand? Shells? Corals? Vegetable impres- 
sions, or any thing that appears to belong to a different for*^ 
mation ? 

Are there hollow nodules, and in what manner are they 
lined? 

Is there any character, by which substances found in 
one stratum can be distinguished from similar substances 
found in another ? or by which, what have been called pri- 
mary strata, may be distinguished from secondary strata, 
and strata of transition ? 

What minerals are found to be generally concomitants 
of others? 

How are the several species affected by the combined 
action of air and moisture ? Where large fragments have 
been torn by torrents from known rocks, what is the pro- 
gress of their decomposition, and is there any re-aggrega- 
tion? 

"What are the characteristic forms of each species of 
rock — ^in mountains? 

in detached blocks? 

How are they affected by peatmoss lying on them ? 

What are the plants, the presence or absence of which 
indicates the nature of the soil ? 

By what local denominations are the different rocks 
distinguished, and to what (economical pmposes are they 
applied ? 



Geological Inquiries. 51 

X. Concerning' Ferns. 

'* Are they of the same materials as the rock in which 
they occur, or of any contiguous rock ? 

What is their direction with regard to the points of the 
compass, and the inclination of the adjacent strata ? 

Are they vertical, horizontal, or inclined^ and at what 
angle ? 

What are their several dimensions ? 

Are they nearly of the same thickness at different depths I 
Do they terminate in a wedge, and this at the top or bottom 
of the vein ? 

Is their longitudinal course straight or curved ? 

Is it of uniform breadth, or does it enlarge and diminish ? 

Do they ramify, and in what direction ? Do the branches 
re-imite ? 

In what order are minerals arranged, of which the vein is 
composed ? 

Are there any fragments of other rocks, any pebbles, any 
organic remains among them ? 

When a vein comes in contact with a different species of 
rock from that in which it was first observed, is the vein ab- 
ruptly cut off, raised, depressed, turned aside, or are its ma- 
terials altered ? 

If a vein is cut off, or shifted by the interposition of a stra- 
tum oi" mass of rock, does it re-appear or recover its direc- 
tion on the other side of the interposed body ? 

Is it shifted or cut off without any apparent cause ? 

Are neighbouring veins composed of the same materials ? 

Have veins, consisting of similar materials, the same di- 
rection ? 

What proportion do the several veins bear to the rock in 
which they are found ? 

Do they run parallel to each other ? 

Do they tend to a common centre ? 

Do they cross each other, and what phenomena occur un- 
der these circumstances ? 

What is the nature of their floor, stdes aKvdxoolX 
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Do the veins seem to have produced any change on the 
adjacent part of the containing rock^ as indurating it, dis- 
turbing the regularity of its stratification, &c. ? 

Can they be traced to beds composed of the same materi* 
als as themselves ? 

XI. Concerning' Organic Remains. 

** To what class, and species, do they belong ? 

Do they conform to the direction of the strata in which 
they occur ? 

Do particular shells, &c. aiFect particular strata ? 

What change have they undergone ? Are the vegetables 
compressed, carbonized^ bituminized, silicified, or pene- 
trated with pyrites in whole or in part ? Do the shells retain 
their enamel ? The bones their phosphoric acid, &c. ? 

Do the shells^ or other organic remains^ appear perforated 
or worm-eaten ? 

What is the nature of the rock or bed in which they arc 
found? 

Are the bones disposed in entire skeletons ? are those of 
different animals mingled together ? ' 

Are the shells worn, broken, crushed, or thrown out of 

their natural position ? Are the different species confusedly 

intermixed ? 

Does this mixture extend not merely to species and 

tribes, but even to classes ? i. e. are the remains of fish and 
sea-shells accompanied by those of land-animals and vege- 
tables ? 

Are any analogous living species now found, or known t6 
nave been formerly found, in their vicinity or elsewhere ? 

Among the various organic remains^ can any traces be 
observed of the existence of man V^ 

INTELLIGENCE. 

■^. " ' . -, 

Minerahgy of the Brazils. 

BY letters lately received from Mr. Mawe, from Rio- 
de-Janeiro^ dated the iSth August, -vit ?cc^ vc&snsxt.^ ^Cwsx 
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he h^s obtained the Prince Regent's permission to travel 
and make observations in the mining district of the Brazils. 
He has aheady passed some months in the government of 
St. Paul's, where he discovered a variety of fine clays for 
the purposes of Porcelain, &c. He is lately returned from 
the mines of Canto Gallo. The gold mine of Simto-rita is 
between two rocks of sparry lime-stone, a substance not 
before known to exist in the country, nor would the inhabi- 
tants believe it until they saw it burnt into lime. 

These districts, until now unexamined by any mineral- 
ogist^ (in a country so rich in precious productions) cannot 
fail to be highly interesting to the lovers of Ni^ural His- 
tory. Philosophical Maguztney No. 133. 

Columbium. 

Dr. Wollaston has lately found the Columbium of Hatch- 
ett to be the same metallic substance as the Titanium of 
Klaproth, or Menachan of Werner. 
w Retrospect No. xix. 

Philadelphia LiNNiEAN Society. 

The following Gentlemen have been chosen Officers for the 

present Tear* 

President^ Benjamin Smith Barton. 

Vice-President, Samuel B. Smith. 

Curators, I Jo*"^ H.Lambert, 

' J Samuel Hazard. 

Corresponding! . t^. , 

Secretary, i Aaron Dickenion. 

^7eMry, } Joseph G. Shippen. 

"j Charles S. Wister, 
Committee on I Samuel Hazard, 
Mineralogy, j James Cutbush, 



Walter Channing. 

1 John H. Lambert, 
I N. S. AUenson^ 
£otant/j r Samuel Benezet, 
J Aaron Dickersotu 
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Samuel B. Smith, 
Samuel Stuart, 
Benjamin Keighler, 
Committee on \ Archibald M^Kinney, 

Joseph G. Shippen, 



Zoohgyy 
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George S. Schott, 
Roberts Vaux, 
Safnuel Jackson* 



fCirculanJ 
Sir, Philadelphia* 

IT is in conformity with the directions of the Philadel- 
phia Linnean Society, and in their behalf, that we have now 
the honour of addressing you. The principal object in 
establishing this Society was the promotion of Natural His- 
tory, and particularly that of our own country. In the 
whole circle of science, there is nothing more pleasing, 
more interesting, or more beneficial, that the study of na- 
ture ; and of all the countries in wluch this study can be 
pursued, there is certainly none that presents greater advan- 
tages than America. 

Without doubt, the only practicable method of obtaining 
a history of the natural objects of our country, is to concen- 
trate the observations made in its various parts. We, 
therefore, beg of you. Sir, as a member of the Linnean So- 
ciety, and as a lover of science, that you would communi- 
cate to us the result of yoiu* observations on natural history, 
particularly that of your own neighbourhood. 

It is not, by any means, our wish, to direct or to limit 
your inquiries. Your remarks on any of the branches of 
natural history, we will always receive with pleasure. One 
suggestion, however, we take the liberty of making— Our 
Society is now forming a cabinet of plants and minerals, the 
usefulness of which must, in a great measure, depend on its 
extent and perfection. In order to advance this undertak- 
ing, we beg you to communicate specimens of the plants 
and minerals of your vicinity, accompanied by notes desig- 
nating' their scientific and vulgar names^ when they can be 
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obtained, their locality, and, in regard to plants, their time 
of flowering. To these necessary notes you will add such 
other observations concerning them^ as you may deem in- 
teresting or useful. 

Should you. Sir, in compliance with these wishes, favour 
the Society by a commimication, you will please to direct it 
to either of the subscribers^ and may be assured of a prompt 
acknowledgment. 

We have the honour to be. Sir, / 

Your humble servants, 

^ A, J' ry '.* x- .M. f Samuel Hazard, 

^ZfT^K^? V^ ^ Samuel Bettok, Jn 
Pfnladelphui Lttmean Society^ f Q r 

Mr. Greville. 
The English Journals of June last announce the death 
of the Right Honourable Charles F. Greville, brother to 
the Earl of Warwick, and nephew to the late Sir William 
Hamilton. The friends of mineralogy, and the science it- 
ael, have suffered a great loss in the death of this gende- 
man. More than thirty years ago he purchased, and re- 
moved to England, the collection of the celebrated De Bom, 
and with it introduced that taste for mineralogy which is 
now so much diffused through that kingdom. He after- 
wards added an immense number of minerals from every 
part of the globe. He frequently received specimens from 
the East Indies, over land, by the messengers of govern- 
ment. Thus his collection, before his death, had become, 
for the beauty of the specimens and their immense variety, 
the first in the world. Mr. Greville did not neglect the 
other sciences : he had a large herbary, which he had, col- 
lected himself, and in his garden were to be found the rarest 
plants of Asia and America. The Philosophical Trans- 
actions contain a number of papers written by him, which 
shew both the variety and solidity of his knowledge. Ear- 
ly in life he visited the different seats of the arts and sciences 
in Europe ; and during a long residence in Italy, the nephew 
of Sir William Hamilton acquired that svx^mouT X'a&X^ \w. 
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the fine arts, which has since enabled him to assist their pro- 
gress in his own coimtry. It may be easily supposed, that 
with the name and influence of the illustrious house of 
Warwick, the genius of such a man as Mr. Greville would 
not leave untried the more usual walks of ambition : but 
having sided against the Court in the memorable Ameiicaa 
war, he lost its favour^ and philosophy had him for her own. 
He did not, however, refuse to his country the knowledge 
of his comprehensive mind : he afterwards held a seat in 
the council of his Sovereign^ and became a Member of 
the Board of Trade. 

In his private life, Mr. Greville was strongly character- 
ized by his liberality towards the unfortunate ; his in- 
come was frequendy straitened in the relief of indigent^ne- 
rit. Those who knew him will testify to the dignity of his 
deportment, and the suavity of his manners. He was ac- 
cessible to all those who were desirous of information ; few 
left him uninstructed ; none left him dissatisfied. 

A few years before his death, his health becoming im- 
paired, Mr. Greville removed to a pleasant villa in the 
neighbourhood of London. There, surrounded by what 
was most beautiful and rare in the productions of nature 
and art, he waited with calmness the termination of a life« 
which had been honoured by virtue, and adorned by sci- 
ence. G* 

Manufacture of Chemical Tests and Reagents. 

We announce, with pleasure, the establishment of Mr. 
G. Chilton for the manufacture of Tests, Reagents, and va- 
rious chemical preparations, indispensably necessary to the 
student and man of research. Few, even among scientific * 
persons,, are willing to bestow the time and labour, which the 
pieparation of Reagents require ; and as the want of them 
has been no inconsiderable difficulty attending chemical and 
mineralogical pursuits, we hope this arduous and impor- 
tant undertaking will meet with due support and encou- 
ragcmcnU 
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In page 53, of the present number^ we have inserted a 
notice from the Retrospect relative to Columbium. We 
havejust received the Philosophical Magazine for March 
last, which contains the following paper from the Trans- 
actions of the Roysl Society^ by which it appears that Co- 
kimbium proves to be the same as the Tantalum of Eke- 
berg, instead of the Titanium of Klaproth. ^ 



On the Identity of Columbium and Tantalum* By Wil- 
liam Hyde Wollaston, M. D. Sec. H. &* 



w 



•itQiN a short time after the discovery of columbium 
by Mr* Hatchett in 1801,f a metallic substance was also 
discovered in Sweden by M. Ekeberg^ differing from every 
metal then known to him; and accordin^y he described 
the properties by which it might be distinguished from 
^those which it most nearly resembled. But aldiough the 
Swedish metal has retained the name of Tantalum, given 
to it by M. Ekeberg, a reasonable degx:ee of doubt has been 
entertained by chemists, whether these two authors had not, 
in fact, described the same substances ; and it has been re- 
gretted that the discoverers themselves, who would have 
been most able to remove the uncertainty, had not had op- 
portuniues of comparing their respective minerals, or the 
products of their analyses. 
. As I have lately obtained small specimens of the two 

• From Phil. Trans. 1809, Part II. 

t PhiL Trans, for 1802. 

I yetenkafs Academiens HanJlingary l802. p. CS.'^^yournal ms Altttesy vol. xii, 

H 
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Swedish minerals tantalite and yttro tantalite^ from which 
I could obtain tantalum, and was very desirous of compar- 
ing its properties with those of columbium, Mr. Hatchett 
very obligingly furnished me with some oxide of the latter, 
which remained in his possession. 

The resemblance was such in my first trials, as to induce 
me to endeavour to procure a further supply of columbium ; 
and by application to the trustees of the British Museum, I 
was allowed to detach a few grains from the original speci- 
men analysed by Mr. Hatchett. 

Notwithstanding the quantity employed in my anal}me8 
was thus limited, I have, nevertheless, by proportionate 
(economy of the. materials^ been enabled to render my ex- 
periments sufficiently numerous, and have found so many 
points of agreement in the modes by which each of these bo- 
dies can or cannot be dissolved or precipitated, as to prove 
very satisfactorily that these American and Swedish speci- 
mens in fact contain the same metal: and since the re-agents 
I have employed are in ^e hands of every chemist, the pro- 
perties which I shall enumerate are such as will be most 
useful in the practical examination of any other minerals in 
which this metal may be found to occur. 

In appearance the columbite is so like tantalite, that it is 
extremely difficult to discern a difference that can be relied 
upon. The external surface, as well as the colour and lus- 
tre of the fracture, are precisely the same; but columbite 
breaks rather more easily by a blow, and the fracture of it is 
less uniform, appearing in some parts irregularly shattered ; 
nevertheless, when the two are rubbed against each other, 
the hardness appears to be the same, and the colour of the 
scratch has the same tint of very dark brown. 

By analysis also, these bodies arc found to consist of the 
same three ingredients ; a white oxide, combined with iron 
and manganese. 

Either of these minerals, when reduced to powder, is very 
readily acted upon by potash ; but as the iron contained in 
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them is not affected by alkalies^ it appeared better to add a 
small proportion of borax. 

Five grains of columbite being mixed widi 25 grains of 
carbonate of potash and ten grains of borax, were fused 
together for a few minutes^ and found to be perfectly incor- 
porated. The colour was of a deep green, from the quanti* 
^ of manganese present. The mass, when cold, could be 
softened widi water, and a portion of the oxide could be so 
dissolved ; but it seemed preferable to employ dilute muri- 
atic acid, which, by dissolving all other ingredients, except- 
ing columbium, left the oxide nearly white, by the removal 
of iron and manganese^ that had been combined with it. 

The muriatic solution having been poured oiF and neu- 
tral^ed with carbonate of ammonia, the iron was then sepa- 
rated by succinate of ammonia ; after which the manganese 
was precipitated by prussiate of potash. 

The products thus obtained from five grains of columbite, 
after each had been heated ta redness, were nearly, 

White oxide* • •^ •• 4 grains. 

Oxide of iron • • • •! 

Oxide of manganese • • • • | ; 
but it cannot be supposed that proportions deduced from 
experiments made on so small a scale can be entirely de- 
pended upon, although the properties of bodies may be so 
discerned, nearly as well as when larger quantities are em- 
ployed. 

An equal weight of tantalite taken from a specimen, of 
which the specific gravity of 7*8, yielded, by the same treat- 
ment. 

White oxide *••• 4| grains. 

Oxide of iron • • f 

Oxide manganese ^o* 

The white oxides obtained from each of these minerals, 
are remarkable for their insolubility in the three common 
mineral acids, as both Mr. Hatchett and M. £keberg have 
observed. 

In muriatic acid they cannot be said to be absolutely in- 



•oltible ; bat tfaey are not sufficiently noluble for the f ur« 
poses of analjrsis. 

In nitric acid they are also nearly, if not perfectly, inso- 
luble. 

■ In sulphuric acid^ when concentrated and boiling, die 
oxide of columbium may be dissolved in small quand^y 
and so also may the oxide obtained from tantalite. 

The proper solvent, as has been observed by Bfr. Hat- 
chett and by M. Ekeberg, is potash ; and as it is not requB«4 
to be in its caustic state, I employed the crystallized carbo* 
nate of potash on account of its purity and uniforinity. Of 
this salt about eight grains seemed requisite to be fiiSed 
with one of the oxide, obtained from either of these niitie- 
rals, to render it soluble in water* 

Soda also combines with the oxide, and may be said to 
cUssolve it : but a far larger proportion of this alkali.is ne** 
pessary, and a larger quantity of water. And althoo^ a 
solution ipzy have been effected that is transparent while 
hot, it very soon becomes <^aque in cooling, and finally 
almost the whole of the oxide subsides, coihbined with a 
porticm of the soda, in a state nearly insoluble* 

When a solution of the white oxide, obtained from either 
of these minerals, has been made, as above, with potash, 
the whple may be precipitated by the addition of an acid, 
and will not be re*dissolved by an excess of sulphuric acid, 
of nitric, of muriatic, succinic, or acetic acids^ 

But there is a further agreement in the properties of 
these two minerals, which appears above all others to esta- 
blish their identity ; for though they are both so nearly in- 
soluble by any excess of the mineral acids, yet they are each 
completely dissolved by oxalic acid, by tartaric acid, or by 
citric acidi; and the solution of each is subject to the same 
limitations ; for if the precipitate has been dried, it is be-* 
come intractable, and can scarcely be dissolved again till 
after a second fusion with potash. 

If to the alkaline solution of either of them there be add- 
ed infusion of galls, prussiate of potash, or bydro-sulphuret 



ofpotasbjiiopredpitateoccursi but when a mifficient quan- 
tity o£ acid hfis been added to neutralize the redundant al* . 
kali, die mfusionof gaUs wiU tfien occafii«a an orange pre- 
cipitate; but prussiate of potash causes no precipitate, nor 
does the hydrosulphuretf»«ecipitatb the oxide, although the 
sdkition may become turbid from precipitation of sulphur 
by a riedundant acid. 

The 'characteristic precipitant <^ colutnbium is conse- 
^uentiy the infusion of galls ; but m the cmplo]rm«it of thia 
lest^ 6a:tainpre6autic»» are necessary* For, as an excess 
of potash may .prevent th^ ai^)eafance of tiiis precipitate, so 
ihb may a small excess of otalic or taruuic acids prevent 
precipitation, or dissolve a precipitate aheady formed. Ar- 
larger excess of citric acid seemed requnite for that pur- 
pose, and Would also dissolve the gallat of columbiunu In 
each case the precipitate tnay be madetoa^^ar by neu^' 
tralizin^the'redundant acid ; -and for tins purpose xaibo- 
nate of ammonia should be emjdoyed : for although pure 
ammonia has no; power of djdsdtviag the oxide alone, yet 
the ga]l«t«eemed to be pierfeodyredissolvedb}r that alkali. 

When infusion of :galls is poured upon the white oxide, 
ttc^jaify; precipitated, - and atiU moist, it combines readily, 
and forms the orange-coloured compound* 

Prussiate of potash occasioned no change in an oxide 
that had been purified by a second fusion with potash; but 
tt appeared to dissolve- a small portion of the oxide, as in- 
fusion of galls, poured into the clear liquor, occasioned a 
cloudy precipitate of an orange colour, though no such pre- 
cipitate took i^ace whoi tile infusion was mixed with the 
same prus^ate alc^e* 

H3rdro-8tdphuret of potash being added to the oude, and 
heated upon it, impaired the whiteness of its appearance, 
and seemed to detect the remains of some impurity which 
had not yet been removed by other means ; but no appear- 
ance indicated the formation of a sulphuret of columbium. 

From a careful repetition of these experiments upon each 
of the osddes, I see no reason to doubt of their perfect 
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agreement in all their chemical properties; but there is, 
nevertheless, a very remarkable difference in the specific 
gravities of the two minerals from which they are extracted. 

The specific gravity of columbite was ascertained by Mr. 
Hatchett to be 5*918; that of tantalite was found by M. 
Ekeberg to be 7*953 ; and I have every reason to suppose 
their results correct, since a small fragment of the former 
appeared upon trial to be 5*S7, while a specimen of tanta- 
lite, weighed at the same time, was as much as 7*8. I 
should^ however, observe, that the specific gravities of three 
other fragments, borrowed for this purpose, were not so 
high, that of one being 7*65, of another 7*53, and of a third 
-«o low ^s 7*1 ff« 

It is evident that no variation of mere proportion of the 
ingredients can account for an increase of specific gravi^ 
frY)m 5*918 to 7*953, which are in the ratio of 3 to 4 ; for 
since columbite contains four fifths oxide^ if the whole re- 
msdmng one fifth part in weight of that oxide could be sup- 
posed added to the same bulk, without diminution of the 
quantities of iron and manganese, the specific gravity would 
not then exceed 7*1 ; and even if a weight equal to one third 
of the whole were thus added, without increase of bulk, still 
the aggregate would not qviite equal the heaviest tantalite 
in specific gravity ; but, on the contrary, the quantity of 
white oxide in this specimen certainly does not amount to 
six sevenths, and probably is not more than five sixths of 
the whole mass. 

The only chemical difference, by which this circumstance 
could be expUdned, would be the state of oxidation, which 
my experiments cannot appreciate ; but it may also arise in 
part from actual cavities in the mass of columbite, and in 
part from the state or mode of aggregation. 
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XII. Particulars relative to the Lead-Mine near North'- 
amptoUy f Massachusetts. J jSz/ Benjamin Sillim an, 
Professor of Chemistry and Natural History in Tale CoU 
legCj Connecticut. 

To Dr. Bruc£. 

Dear Sir, 

Xn the month of May last, at the request of the proprietors, 
I visited the Lead-Mine near Northampton^ and the fol- 
lowing account was drawn \x^ as a report^ for their use. It 
is now, with their consent, forwarded to you, and you have 
mine to insert it in your Journal, if it comes within your 
design. It would have been written difFerendy, in some re- 
spects^ had it been originally intended for a scientific jour- 
nal^ but I have not now time to give it a new form. 
Very respectfully, 

Your obedient servant, 

B. SILLIMAN. 

Yale College, Aug. 30, 1810. 

Location. 

The mine is situated about eight miles from Northamp- 
Vol. L I 
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ton, in a southwesterly direction, and, of course, at the same 
distance from the great river Connecticut^ which affords all 
necessary facility of transportation to and from the ocean. 

Nature of the Country. 

The country immediately contiguous to the river, is ge- 
nerally alluvial, consisting of beautiful meadows, ' These 
are bounded, at no great distance from the river, by hitk 
and mountains, composed chiefly of granite, trap and gneiss* 
They are sometimes abrupt and lofty, but generally rather 
undulating, and bounded by pretty large curves. Of the 
latter description is the country in which the mine in ques- 
tion is situated ; it may be called very billy,, although it is 
hardly mountainous. 

The Rock and the Vein. 

The rock, at those places which I visited,^ is granite.^ A& 
I observed gneiss in several places on the hills, it is highly 
probable that the vein may be sometimes bounded by gneiss 
and sometimes by granite. I did not see any trap near the 
mine. The vein, including every thing it contains, isti ve- 
ry magnificent one. It is six or eight feet in dialheter, and 
is known to extend twenty miles ; from Montgomery on 
the southwest, to Hatfield on the northeast. It has been 
opened at these, and at many intermediate places, and it is 
more than probable that these are not its ultimate limits. 
The walls of the vein are very distinct and well defined.. 
They are generaUy. parallel, and incline at an angle of 
twelve or fifteen degrees, from a perpendicular to the hori- 
zon. The bulk of the vein is filled with quartz, which,, 
with sulphat of barj^tes, and a little crystallized carbonat of 
lime, constitutes the gangue or matrix of the metallic mat- 
ters. The quartz is so compact as to need blasting with 
gunpowder, without which no progi-ess can be made in the 
mine ; and yet, it is often crystallized so that the large masses 
which the explosion rends from the rock,^ are easily shivered 
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into pieces by the blow of a hammer. There is a tendency 
towards crystallization every where manifested in this vein^ 
which makes it an extremely interesting object to a mine- 
ralogist, and affords the miner great facility in reducing 
the gangue to fragments, and in disengaging the ore. 
Wherever there is a cavity in the vein, the quartz has shot 
into numerous crystals, usuaUy very regular, sometimes 
large, and often so beautiful and brilliant that the cavities 
look as if studded over with gems* Many of them are suf* 
£ciendy perfect and beautiful to deserve a place in the 
choicest cabinets ; and hundreds of specimens may be se- 
lected, among die rubbish of this mine, more interesting 
than a majority of those which are preserved in cosdy col- 
lections. They may be observed even on the surface of 
the «arth ; where the vein appears among the rocks, they 
have been, in some instances, so long exposed to the wea* 
ther that they are worn down, and their points and angles 
rounded. Even where there is no cavity in the quartz as 
it lies in the vein, its structure is often so far crystalline that 
it exhibits, in the mass, a radiated or columnar appearance, 
and breaks with the greatest ease at the natural joinings 
between the crystals. 

The Ore. 

The ore for which the mine is worked, is galena. It is 
both of the broad foliated kind, commonly called potters' 
lead ore, and of the small foliated kind, usually denominat- 
ed steel- grained ore. But a small p^ of the <fhole vein 
is filled with the ore ; the greater part of the xti.x is quartz, 
and among this the lead ore is irregularly interspersed, in 
masses, from the fraction of an inch, to more than a 
foot in diameter. It predominates most near the walls, 
and, at present, is found, in greatest abundance, near the 
eastern side of the vein. It appears to be a very pure and 
rich ore, and, where it exists at all, very little intermixed 
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with anj other matters. It sometimes forms continued 
veins in the quartz, although it is often interrupted by it ; 
but it immediately appears again, generally at the distance 
of a few inches, and thus the whole vein of quartz appears 
more or less spotted and clouded with the lead ore. 

The lead was said, by the miners, to increase in quantity 
as they descended. Indeed, there appears to be enough of 
the ore to afford large quantities of the lead; it is, however, 
situated in so hard a rock, that considerable expense must 
necessarily be incurred in procuring it ; and i^uch more in 
bulk of the rock than of the ore, is separated in the blasting. 
Were the vein situated in Derbyshire, and were the gangue 
calcareous, as in the mines at Castieton, there can be no 
doubt that the enterprise would be vigorously pursued; 
and, in a country like this, there can be no question of the 
propriety of prosecuting the undertaking, till at least the 
average return can be ascertained, by smelting the ore, and 
bringing it to market. The great extent and width of the 
vein, seem to indicate an extensive deposit of lead ; and 
although this, like every other mining operation, is neces- 
sarily involved in a degree of uncertainty, it is clearly worth 
a few thousand dollars to ascertain a question so interest- 
ing to this country, and which, should the ore prove abun- 
dant, and be procured without too much expense, may 
prove lucrative to the adventurers. 

The Mine. 

The shaft was o^ned before the American war, and, 
after being neglected for forty years, was again opened in 
the month of October, 18091 It is now sunk about 60 
feet ; the whole breadth of the vein, at this place, has been 
excavated, and they have proceeded horizontally, perhaps, 
25 or 30 feet. A pair of buckets, each of the capacity of 
40 gallons, are constandy traversing the shaft to raise the 
water and the ore ; the water runs doMm the walls of the 
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vein in abundance ; and it is therefore necessary to keep 
the buckets incessantly in operation. The quantity of wa- 
ter will doubtless be diminished in the summer ; and in any 
event the steam engine would afford effectual relief: but 
the vein is so situated that the water, may be drained off 
from the present depth, and probably from situations con- 
siderably lower, by forming a level or gallery to meet the 
present shaft, at right angles, in the earth. If the level 
were carried from the southeast, at right angles to the 
course of the vein, it is probable that the water might be 
draiped off by a gallery of fifty rods in length ; but, as the 
excavation would, in that case^ traverse rocks where no ore 
could reasonably be looked for, a considerable expense 
would be incurred without any immediate remuneration* 
Therefore, as the country descends in the course of the 
vein, and, at the distance of one third or one half a mile, 
a small river runs along in a low bed, and as there can be 
no doubt that the vein of lead ore passes under the river, 
since it is found on both sides, it would, for these reasons, 
be best to discover the vein at the river, or in some of the 
contiguous low grounds, and then to follow it up to the pre- 
sent shaft. 

The vein may be certainly discovered by crosS'CUtting 
the country, and, when found, it would probably more 
than pay for digging the level, since the level would be car- 
ried along in the vein itself. It would be as well to ob- 
tain the ore there, as in any other place ; the water would 
be running down constantly towards the river, and would 
not accumulate ; and when the leveF is carried through to 
the present shaft, it may be carried still farther up the hill, 
if the vein in that quarter should prove inviting, of which 
there are strong indications.* The lead appears on the 

• iV(?/tf.— While I was at the mine, they opened the vein at a fituation far- 
ther up the hill ; the appearances were then promiiing, and I am lately in- 
formed, that the mining operations are now carried on principally there, and 
with good fucceis. Several interefUng minerals, never before obferved in this 
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face of the ground, or is discovered by merely removing 
the soil or breaking off fragments of the rock. This may 
be still farther said in favour of carrying a level from the 
river, or low grounds near it, that it would not be necessary 
to dig down from the surface of the ground^ but merely to 
excavate a passage, which would be a kind of subterranean 
road, and the walls and the roof being of rock, would need 
no artificial support. This is^ indeed^ a great advantage 
in the working of this mine, and forms a compensation for 
the hardness of the rock^ which is not to be disregarded. 

Besides the galena, there are found in this mine copper 
pyrites^ dendritic delineations of manganese, and blende : 
neither of these ores appears to be abundant ; the blende is 
but little valued as an ore of zinc ; it is very difficult to 
obtain metallic zinc from it ; and in England it is often (un- 
der the name of Black Jack) thrown away as worthless, or 
used to metid the roads. It is sometimes converted into 
white vitriol, or sulphat of zinc ; but the quantity of this sub- 
stance which is used is small, compared with what might be 
produced from blende, were it extensively manufactured 
into white vitrioL I have not heard that Calamine has been 
found in this mine. 

The copper ore which is found here, is the same that 
is wrought in Cornwall, and the neighbouring country of 
Wales.* The lead ifrom this vein is sometimes beautiful- 
country, are faid to have been found at the new opening, within a ihort time ; 
but, as I have never feen any of the ipecimens, I forbear to mention them, leav- 
ing it to thofe who have had better opportunities of afcertaining the truth. I 
cannot, however, omit to rXiark, that, a few days ago, fome fpecimens were 
fent to me from this mine, containing^a/ of lime; they were firft pointed out,. 
as fucby by Dr. Bruce, who has recently vifited the fpot. In my fpecimens the 
prevailing colour is green, but there are fpots of purple and blue ; the ftruc» 
ture is lamcUar, the green pieces are translucent, and a few cubical cryftak 
occur, chiefly imbedded in fulphat of barytes. 

This vein, and the country around it, are becoming more and more im- 
portant to fcience. There will probably be no great hazard in aflerting, that 
this vein is the mofb interefting one that has ever been opened in this country. 

* In the new mine, the copper ore is found in confidcrable quantities ; a 
fmall vein of it has been difcovered. 
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ly crystallized in cubes* I have specimens from this mine, 
in which the crystals, of lead alone, with equally beauti- 
ful ones of blende, are deposited upon those of quartz, and 
in cavities lined with fine quartz crystals ; the aggregate 
forms superb pieces for a cabinet. 

Accidental Advantages. 

This mine is situated in a country where wood is abun- 
dant and cheap, and where, therefore, the smelting can be 
performed with comparatively little expense, since a wood 
fire is considered as very well adapted to this operation ; 
for, as it is performed in a reverberatory furnace, the copious 
flame of wood is particularly advantageous. There is also 
the advantage of a good stream of water, within half a mile. 
This stream is sufficiently powerful to work the stamping^ 
machines^ and carry bellows by water, should any be need- 
ed ; it may also serve a useful purpose in dressing the ore, 
and helping to bet it from its strong matrix. 
May 16, 1810. 

P. S. Since this account was written, I have subjected 
the lead ore of the mine described above, to a chemical ex-^ 
amination, of which I will mention merely the results. 
By processes conducted in such a manner as to resemble^ as 
nearly as possible, the operations in the large way^ the ore 
affords from 50 to 60 per cent, of good soft lead ; speci- 
mens, perfecdy freed from all foreign matters, will yield 
more ; but it is better to take an average rather below than 
above the truth. I obtained a silver^lobule in every in- 
stance, in eleven different operations, by cupellation, but the 
proportion of silver is too small to admit of profitable ex- 
traction ; it is only 12^ oz. to the ton* 
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XIII. The Physical Geography ofthe first rarige of Moun^ 
tains extending across New-Jersey^ from the Hudson to 
the Delaware ; with some experiments on the Chalybeate 
Spring at Schooley^s mountain* By< the Honourable 
Samuel L. Mitcuill, m. d. m* c. &c. 

JL HERE Kad been so much conversation about Schooley's 
mountain, that, in the beginning of July, 1810, I executed 
the desire I had long entertained, of visiting it. 

Schooley's mountain is part of the granitical chain which 
extends in a north-easterly and south-westerly direction^ 
across the state of New- Jersey. It may be traced from 
the Highlands of New- York. Towards the Hudson, its 
ridges divide the plains of Rockland county from those of 
Orange, being denominated the Haverstraw, Warwick^ 
Skunemunk^ and Stirling mountains, and being distipguish* 
cd locally by several other names. Beyond the Hudson^ 
in Westchester and Duchess counties^ it is called the Fish- 
kill and Peekskill mountain, Joe's Hills, Anthony^s Nose, 
Sugar-Loaf, Breakneck-hill, and several other names* It 
treads away first to the east and north-east^ and then to the 
north by Quaker-hill, separating the waters which fall into 
Long-Island Sound. Towards the Delaware, it separates 
the upper waters of the Raritan from those of the Musco- 
netcunck, and passes from Sussex through Morris and Hun- 
terdon counties, is called, somewhat to the southward of 
Philipsburgh, the Musconetcunck mountain. I'he more 
noted portion of its middle region is termed Schuyl's Hills, 
or Schooley's Mountain. The latter name is the most pre- 
valent, and is derived from a family which was formerly a 
considerable proprietor of the soil thereabout. The former 
appellation is probably a mere abbreviation or corruption 
of it. 

This ridge discharges the water from its north-west side, 
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fhttly through the Wallkill, into the Hudson, a little to the 
eastward of Esopus> after traversing Sussex county iii 
New^Jersey, and Orange and Ulster in New- York. Part 
also empties into the same river through Murderer's and 
Chambers's creek, near* New-Windsor. Another portion 
is collected into the Musconetcunck river; and running 
sdmost parallel with the niouiitain, falls into the Delaware^ 
not many miles south of Eastown. The water from the 
south-east feeds, as it passes between the spurs or transverse 
ridges, the Ramapagh and the upper streams of the Pas- 
saick, which, after visiting Orange, Rockland^ Morris, 
Essex, and Bergen counties, falls into Staten-Island sound, 
lo the southward of Newark. The stream called the Black 
river, beyond Mendham, and that termed South-branch, 
watering Dutch Valley, neither of them reach the Delaware, 
but empty into the Raritan, some distance above Bruns« 
wick. 

Thus these heights completely divide the Waters of New-* 
Jersey. Not a single stream is known to pierce them* 
From their north-western slope, all their streams find their 
way into the Hudson and the Delaware. From their 
south-eastern declivity, their currents travel to the ocean 
by Newark and Raritan bays. They have, however^ no 
pretensions to be classed with the Shawangunk mountains, 
which are a distinct chain, and make part of the great Al- 
leghany^ that traverses the continent to the confines of Geor- 
gia. Nor have they any connexion with the Catskill 
mountains, which are themselves quit^ detached from the 
Shawangunk. Schooley's mountain is of more moderate. 
elevation than either. Geometrical measurement has as- 
tertained that the height of Schooley's mountain^ above its 
immediate base, is more than six hundred feet* And a 
Iralculation, made by approximation, on the falls of water at 
the different mill-dams along the hurrying channel of the 
^RAusconetcunck, to jits junction with the Delaware^ and on 
the descent thence to Trenton, make the position of th^t 
Vol. I. K 
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base to be nearly five hundred &et more above tide-wateSr 
The elevation above the level of the ocean does not, there-r 
fef e, in all probability, nduch exceed eleven hundred feet. 
And this is' about the height ascribed to Anthony's Nose^ 
in the Hig^ands of New- York, by Mr. Knight. 

The elevation is, nevertheless, considerable enough to 
influence its tennperature. The heats of summer are not 
so great in the valleys^ Droughts are less common, and 
SBow falk earlier and lies longer than in the adjacent 
plains. The warmth of a copious sfmng of pure water, a9 
it issued out of the sand near the top of the mountain, wa0 
only 50 degrees, while the temperature of the water gaisin^ 
ing from the briskest springs on the north side of Long« 
Island, and drawn from the deepest wells at New- York, it 
54 degrees. The spring water on the summit of Schooley'k 
mountain is, therefore, four degrees' colder than that aroundi. 
New- York. 

This mountain is not a mass of stratified rock», piled up^ 
on each other from bottom to top. There is no peculiar 
difficulty in travelling over it. The predominating materi' 
als are clay and sand, forming a good loam ; which, though 
generally not argillaceous enough for the formation of 
bricks, is, at the same time, gravelly enough for the growth 
of grass and grain.. Yet rocks are thickly distributed over 
its face and along its sides. They are mostly detached^ 
though some of them are of large dimensions. They co»* 
sist chiefly of feldspar and quartz. The quartz is prone t» 
be semi-pellucid, and is granular or angular, resembHnj^ 
coarse marine salt. The feldspar is mostly whiti^, some* 
times reddish, and presents less of the polished fracture 
than the American feldspars usually do* h, has the iip>* 
pearance of a more imperfect formation, or of having un- 
dergone a partial decomposition. These two ingredientft- 
make up the bulk of the rpcks. Many masses may be ex* 
amined without observing a vestige of mica. Abundant as 
mica is almost every where, in these parts, with die mix- 



in the. State o/Nerv-yersey. 73 

of feldspar and quartz, in our primidire rockft, it is i«- 
markably deficieut here« Now and then a litde shiatuftt or 
hornblende^ is found embodied and compacted with the 
quartz and fddspar. Graias of yellow pyrites also sonae- 
limes occur. Rust, ochre, and other indicalaoos of iron, 
are dispersed extensively^ bodi dirougfa the rocks and die 
floiL Iron ore is indeed so plentifid, that fiuraaces are ia 
•operation, both in the eastern and western districts of die 
chain. Much of it is magnetical, and its action is so pow- 
erful upon the needle, that surveyors of land often find it 
very difficult to enspk^ die compass. It would be possible 
to collect great quantities of the magnet, and of other ores 
of iron in die middle region. Towards the foot of the luUs, 
limestone is found skirting die vafieys along, and is calcined 
HI quantity sufficient for all economical uses. 

Among the natural productions thereabout, are masses 
of excellent flint stones. They lie along die vsJleys and side 
faiUs, where they have been washed bare; and serve both 
jn quantity and quality for musketry. Tliey are more 
pure^ and of a better fracture, than those contained in the 
Mmestone near Niagara; and when diis important arti- 
cle of public defence shdXL be thought worthy of being im- 
proved by the citizens, diere seems to be in New^Jersey a 
j;ood supply. 

The feldspar appears to be of that variety which is fit for 
the porcelain manufacture. Tbin rocks may be split by 
^^unpowder^ and afterwards comminuted by the hammer. 
There is litde mica to incumber die separation; and die 
quartz can be easily divided from the feldspar. If diis 
sAKxrid prove to be die real petunse, it will be of great con- 
sequence in the progress of the arts. 

A turnpike road has been con^eted fttMH the city of Jer- 
sey, at Powles-hook^ to the summit of Schooiey's mountain. 
The travelling is excellent, the whole distance, IHias is 
just fifty miles from New* York cily. Estimating the widA 
of the Hudson to be two miles, the distance of Newark is 
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nine, to Springfield seven^ to Chatham five, to M orristowft 
sevenj to Mendham six, to Black River six^ to Dutch Valley 
five^ and to the Mineral Spring on the eastern or further 
side of the mountain, three miles. Through such a succes- 
sion of thriving villages, and amidst a country pleasingly 
checkered with forests and farms, the rise of the first five 
hundred feet is surmounted in about fortv-seven miles, as 
the traveller passes over a surface of easy elevations and 
depressions* The remaining six hundred feet are ascend- 
ed in less than two of the remaining miles, between Dutch 
Valley and the summit. The principal part of the remain- 
der, is a descent to the Spring on the opposite declivity. 

An able horse will bring a chair hither from New-York^ 
in a summer's day ; or return hence between the rising and 
setting of the sun. From the top of the mountain one 
finished turnpike is continued northward^ to Sussex^ and ano- 
tiler westward, to Eastown, and a third eastward^ to New- 
York* It is in contemplation to open a fourth from the 
same pointy to proceed in a course southwardly, direct to 
Trenton. 

The Mineral Spring which has been mentioned, has 
given much celebrity to the neighbouring region. It is said 
to have been known to the native Indians, and to have been 
employed by them as a remedy. The white people have 
resorted to it almost ever since the setdement of the coun- 
try. Remarkable cures are ascribed to it. And some per- 
sons have been in the habit of visiting it season after season, 
for the purpose of being benefited by its wholesome proper- 
ties. 

It is situated in the town of Washington, in the county 
of Morris. It is, in strictness, a rill which issues from a 
fissure in the perpendicular side of one of the above- 
described rocks, on its eastern exposure. The place of dis- 
charge is, perhaps, between forty and fifty feet above the 
level of a brook which gurgles over the stones, and foams 
down the rocks in its channel beneath. The extremity of 
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a wooden leader, is so adapted to the crack in the rock as 
to receive the water, and convey it to the platform where 
die drinkers assemble; and to the recesses, whither the 
bathers retire. 

Its temperature is rather more than six degrees warmer 
than that of the spring- water near the summit* The mine- 
ral water, as it pours from the spout, possesses a hea| some- 
what warmer than fifty-six degrees* This is about the 
$ame which die slower springs and the shallower wells 
around New- York possess. 

* The quantity of water which it afiPords can easily be mea- 
sured. By experiment, it appeared to discharge a gallon 
in about two minutes and a half* At this rate^ the amount 
would be twenty-four gallons per hour. But allowance is 
to be made for leakage and waste ; inasmuch as the conduit 
does not collect the whole. . Suppose this to be six gallons 
more. Then the quantity running out, will amount to thir- 
ty gallons per hour* Some trials are reported to have 
shown a rather more abundant flow* On the whole, it may 
be stated^ with tolerable correctness, that the fountain with- 
in the bowels of die moimtain emits, from this opening, a 
quantity of water, not varying gready from a barrel per 
hour, or six hogsheads per day. The quantity is not ob- 
served to vary under any changes of season or weather* 

The spouts which convey the water are lined with a yel- 
lowish deposit. The like sediment incrusts the reservoirs 
at the bathing house. The eardi and stones through which 
the water soaks away, present a similar ochreous appear- 
ance. Where the boards contain astringent matter, a dark 
purple, or blackish colour is formed. 

The presence of iron being thus indicated, a few experi- 
ments were made to determine the matter more clearly. 

A bright blue was produced, on adding the prussiate of 
potash to the water. 

<Jreen leaves of the common chesnut-tree, (fagus casta- 
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nea^J on being bruised and infusied in the wjuCer^ fioimed a 
pale purple. 

TboAe of chesnut-oak^ Cv^^<^^ pr'mufi mmUiccla^J 
yielded a brighter purple. 

Thogeof the Sumach, (rhtu gUbrum^J ^ickly turned 
to a purple. 

Fresh lacerated leax^es of the maple^ {acer rnkrum^J vg^ 
mediately formed a deep purple* 

Hickory kaves, {juglam fmlg4irk,J made a faist duaky 
hue. 

Black-oak leayea^ fgtcercu9 tdgrajj atruck a darker co- 
lowr. 

Butternut leaves, Cj^gkm cwerea^J affcnrdfid a duikf 
farown* 

The waters of the spriiig, mised wilh braody, 9iade a 
mixture <^ a dark and unsighdy jcxAoox* 

An infusion of green tea, formed browns, puiples, vd- 
blacks, according to ks strength and proportion* 

The chalybeaie character of the water being thus estnyisk 
lished by so many tests, attempts were naade to ascertain 
f^hether there was any ^seous impregnalaon* 

For this purpose, glasses were inverted in a convenient 
vessel, receiving tlie stream immediately from the spouts 
but not a bubUe (tf air was cc^cted, other tjban commw 
spring ^ater affords* 

To determme whether a»y caibcffiic acid was combineii 
With the water in a form not spontaneously feparable, Ume<- 
water was mixed with it •; but no change of colour was pi^i- 
ceptible in the mixture* 

Various proportions of the springs-water and lime-water 
were mingled in repeated experiments, without ejecting any 
cloudiness, or causing any precifutate* 

Afterwards, as a test to the gooA^ess of the lime-water, 
the milky hue and carbonic precipitate of the lime was HV- 
stantly produced, by breathing thriOUgb a Uibe mto tbe mix* 
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tute of wakters, air which had undergone the refipiratorf 
operatioD of the lungs. 

There was thus no evidence of any carbonic acid at all* 

When the water of the spring was suffered to stand in the 
open atmosphere^ and acquire the sumiher temperature, by 
receiving twenty or more degrees of heat, some air bubbtea 
were distinguishable on the sides of the vessel; but they 
were only sw:h as any cold water would exhibit under ecpisA 
eircomstances. 

As there was no calcarious incrustation at the springs 
there was reason to believe the water destitute of lime. On 
adding to it oxalic acid, diere was no change of cokmr prd« 
duced. Whence it may be inferred, that Eiiie makea n«r 
part of the constitution of this fluid* 

To enable a judgment to be formed, whether aay other 
earths were combined with the water, soda and potasb were 
severally and repeatedly added* The precipitates were^ 
however, so small, and so slowly produced, d»t there w» 
ground to suppose the presence of earthy natter was vety 
inconsiderable; and that there was no metattic hmprsgnar* 
tion, except that of iron. 

The nitrate of silver caused a whid»h appearance; b«st 
not in so inconsiderable a degree as it does in the water of 
New- York, constantly drank by the mhabitants^ The ckm* 
diness was^ indeed, not more considerable than ram*water 
along the sea coast is occasiosatty knows to pres^il, when 
subjected to the same test* The tinge of muriatie acid 
hereby indicated, prDbably arises from a famt sdution of 
sear salt* 

There is, notwithstanding, a weak acid of some kind in 
die Schooley's mountain mineral water. If litmus paper 
be exposed to the water as it issues from the rock, the blue 
is gradually changed to a reddish ; and on the addition of an 
atkali, the acquired colour vanishes. What the nature of 
this inconsiderable portion of uncombined acid may be, is 
not perfectly easy to determine* Its presence is attended 
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with the flavour which water derives from running over de^ 
cayed leaves^ and draining through a soil abounding with 
the living and dead roots of trees, shrubs, and sylvatic 
plants. Former experiments have proved to me the exist-* 
ence of an acid in the rotten wood which overspreads thc5 
American forests. And water^ passing through a stratum 
of vegetable mould, is known to receive what is called the 
-woody taste. It is, therefore, presumable^ that the rain^ 
water receives a tincture from the thick layer of vegetable 
mould through which it is strained, and carries the flavour 
of it to the fountain. The peculiarities of this feeble acidy^ 
like that of numerous others we meet with in practice, doea>^ 
not seem to be defined in chemistry as yet, by discriminat** 
ing characters. 

The iron of this mineral water is very easily separated* 
Exposure to the atmosphere is followed by a metaUic pre** 
cipitation. Transportation to a distance, as botdes are 
commonly corked, is attended with a deposition of the iron* 
The water, after having been carried to New- York, when 
subjected to experiment in my house, gave no evidence of 
a chalybeate quality, when tested by the Prussian alkali 
and spirituous tincture of galls. This same water, after be- 
ing boiled in a kettle, makes excellent tea* The heat of 
ebullition seems to separate the ferruginous ingredient; and 
the infusion is thereby freed from all dusky or black tint* 
Still, if this same infusion of green tea is mixed with water^ 
fresh from the spring, a dark and disagreeable hue is in* 
fttantly produced. A short exposure to the heat of 212% 
thus converts this mineral water into good tea-water. It 
is employed for this purpose occasionally. 

To valetudinarians and parties of pleasure, this region 
affords the double convenience of ascending from the level 
of tide-water to.a desirable height, and of retiring from the 
maritime exposure to an interior region, by a short jour-' 
ney. Persons who wish an elevated residence, somewhat 
remote from the sea-coast, may be here exactly suited. 
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If there is ahy thing that deserves the name of a pure 
chalybeate watet* in the world, this would seem to be such 
a composition. The iroii appears to be united with the wa- 
ter without the aid of carbonic> or indeed any other acid ; 
for the weak acidity detected by litmus, can scarcely be 
considered as contributing to its solution. Some part of 
the iron ore^ universally diffused among the minerals here- 
about^ is in a state proper for water to act upon, and to pro- 
duce the martial impregnation remarkably free from oilier 
admixtures* 



XIV. Minerahgical Notice respecting' Fluate of Lime from 
Virginia. Communicated by Benjamin S. Barton^ 
M. Dm Professor of Botany^ Materia Medica^ and Natu- 
ral History^ in the University of Pennsylvania^ in a Let- 
ter to the Editor. 

Sir, 

1 send, along with this, a ^mall specimen of Fluate of 
Lime, unquestionably the produce of our country. 

This substance, so common in some parts of the old 
world, has recently been discovered in Virginia, in tha 
county of Shenandoah. It is found, in considerable quan- 
tity, on the second great range of our mountains from the 
Atlantic, commonly called the " ]^orth Mountain ;'' and 
at the distance of a few mil6s from Woodstock, or Miller's- 
town, the coutity-town of Shenandoah. 

I am not yet able to communicate to you all the infou* 
mation you might wish for, concerning the precise position^ 
or locality, of this Virginia fluate. I am assured, however, 
that it occurs in loose, pebbly -like pieces, in the fissures be* 
tween the limestone, which is the prevailing species of stone 
in the valley below ; the great valley of Shenandoah, or 
Berkeley. In close connection with, or at least in the near 
vicinity of the fluate, is found abundance of a beautiful 
white carbonate of lime, with rhomboidal f9rm. 

Vol. L L 
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The Shenandoah fluate is not found on \ the top of the 
North Mountain, nor at the bottom, but ^ some distance 
up :'' at what precise elevation I have not learned ; but, pro- 
bably, it is not great ;^ for the limestone is seldotn found 
high up the mountain, and never, I think, upon its summit* 

The North Mountain is, unquestionably, one of our se- 
condary mountains* The stones which compose it, are 
abundantly replete with the impressions of terebratules, and 
varioufl other species of marine shells : and the neighbour- 
ing limestone, in the valley below^ is also made up, in a 
very con^derable degree, of the remains of marine animals. 
I shall not, therefore, be surprized to learn, that even the 
Virginia fluate itself contains, occasionally, the vestiges of 
sheik* Professor Kidd, I find, has examined an English 
specimen of fluor, with the distinct impression of a bivalve 
shell. Outlines of Mineralogy: voL i. p. 74. Oxford: 
1809. 

Considerable quantities of manganese exist at the dis- 
tance of only a few miles from the place where the fluate is 
found. And, if I do not greatly mistake, there is still an- 
other spot, nearer to the nune of manganese, where other 
portions of the fluate occur. 

P. S. The preceding was written before I had an c^por- 
tunity of seeing the first Number of your JournoL Your 
work informs me, that the fluate of lime has been found in 
other parts of the United States. But I think it has not 
yet been found in such abundance, in any of the places 
which you mention, as in Virginia. 

XV. On the Iron Works at Vergennes^ Vermont^ by Colonel 

Gibbs. 

It affords great pleasure to an American traveller to ob- 
serve the progress of manufactures in his own country. 
Amongst these the working of metals deservedly stands in. 
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the highest class in point of variety and utility. These, for 
a long time restricted in their progress, have lately conae 
forward to occupy our capitalists, and supply our wants. 

Of the metals, not one is so valuable as iron. Without it^ 
the plough would be neglected, and the soldier disarmed. 
But nature, always mindful of our wants, has distributed it 
liberally over the globe ; and no country^ perhapSy has more 
reason to be satisfied with its supply than the United States. 
Immense beds of magnetic iron ore extend, with little in- 
terruption, from Canada to the neighbourhood of New- 
York. The valuable brown hemadte enriches many of our 
mountains^ and the bog ore, in large quantities, is procured 
from our ponds and valleys. American industry has not 
left these neglected ; but^ with native ingenuity^ has somCfi- 
times supplied the most pressing demands, and diminished, 
in times of difficulty, our dependence on foreign nations. 
But, unskilled in metallurgy, and as yet unprovided with 
large fundsj their undertakings have been frequently un- 
profitable to the manufacturers, and, of course, been often 
abandoned. Most of our furnaces were erected in the ear- 
ly periocb of the American war^ when it became necessary 
to supply our armies with cannon; and the demand iot: 
some articles of great weight and rough construction has 
continued, a few of them, to the present period. There are 
now, I believe, about twelve in New-England. 

The Bloomery forge, the most humble, and the oldest 
workshop of iron, has been of more general use. Where 
the waste of the combustible was of litde consequence, and 
the ore fusible, it invited llie small capitalist, and employ- 
ed the farmer in the intervals of agricultural labours. But 
as capital and our wants increase, the Bloomery forge g^ves 
way to the improved furnace ; and what was occasional •oc- 
cupation, becomes the most lucrative employment of a dis- 
trict, and the object of enterprise and capital. 

One of the principal undertakings in New-England, is 
tfee establishment of the Iron Works at Vergennes, in Ver- 
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mont. The purchase of abed of iron ore at Monckton, 
seven miles distant, led a company of gentlemen to erect, on 
the falls of Otter-Creek, the most extensive iron works to 
be found in the Northern States. Messrs. Welles, Perkins, 
Higgin8on3 and Bradbury, of Boston, have engaged in this 
enterprise with a liberality, and to an extent which, I think^ 
must ensure them success, and certainly entides them te 
applause. 

The works consist of a furnace, eight forges^ an sur-fur- 
tiace, and a rolling and slitting-mill. The river is naviga- 
ble ten miles for vessels of eighty tons burthen, from Lake 
Champlain to the falls ; and the increasing population of 
this country^ with the advantages of a market in Canada^ 
render the manufactures of this district very important. 
The furnace is about twenty-eight feet high, nine in diamcf 
*-ter at the bottom, and diminishing to two and a half feet at 
the top. This faulty construction^ so common in the Uni- 
ted States, brings the ore too soon into the crucible,' and is 
productive of many evils ; it being an established principle, 
in the construction of furnaces in Europe, that the sides 
should be as nearly straight as possible* Constructed as 
this furnace is, it only gives about two and a half tons of 
castings per day, though the best ores are at hand. 

The other parts of this establishment are well worthy the 
attention of mechanics. Mr. Johnson, who constructed the 
machines, has combined simplicity, strength, and utility. 
The furnace and forges have each two cylinder bellows, by 
which they are supplied with air. By means of an arm, 
which serves as a regulator, the piston of the cylinder is prcr 
served perpendicular, with a considerable diminution of 
friction. One of the forges is used for bloomed iron, and 
produces about fifteen hundred weight per week. The 
workmen arfe paid somewhat less than one cent per pound. 
The other forges, which are supplied with bar-iron from the 
forges on the lake, are employed in various manufactories 
^f irop. 13ar;iron sells here at about 140 dollars per tqn. 
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The castings find a ready sale, though they have not yet at- 
tained the smoothness and lightness of those of Franconia. 

The ores used at the furnace are, the bog-ore, which 
comes chiefly from the north end of the lake, and costs about 
3 dollars per ton ; the brown hematite of Monckton, at S 
dollars per ton; and the magnetic iron ore, chiefly from 
Coates's ore bed, on the west side of the lake, at 4| dollars 
per ton. Charcoal costs on the spot 4f dollars per hundred 
bushels ; and there will be a sufiicient supply, for many 
years. A few miles .distant, southward, there are strong 
indication^ of cpa^ ; so that it may b^ expected that wheu 
$he supply of charcoal is exhausted, coal will continue the 
value of these establishnqients : It must not, however, be 
concealed, that there are some improvements necessary to 
render these works lucrative. The principal is the one be- 
fore mentioned in the construction of the fuma6e ; and for 
^is purpose a master-workman should be sought in Eu- 
rope. The great fault of most of our manufactories has 
jbeen the employment of men without experience, or with- 
out the usage of the modem improvements. I know of 
none which have failed from any other cause. There is 
also a very considerable profit to be derived from the manu- 
facture of steel at th^se works. The IMonclcton ore, wl^ch 
is a brown hematite, by a very simple process, may be con- 
verted into steel without any additional expence to the pro- 
jcess of making bar-iron. This method is followed in Sty- 
ria, and produces what is commonly called German steel. 
The spathose iron, and the brown hematite only, are sus- 
ceptible of this treatment, and from thence derive addition- 
al value. To conclude, the iron- works of Vergennes pro-» 
mise to become as important as any in America, and offer 
pvery encouragement to the perseverance and enterprise of 
the proprietors. 
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XVI. On the improbability of finding Coal on Long^Ialand^ 
or in the vicinity ofNew-Torh. By Dr. Samuel Aker- 

LY. 

A HE high and increasing price of fire-wood in New- 
York, renders the subject of coal very important, when con- 
sidered to be in the vicinity of this city. This desideratum 
has been so great, and is so well known, that it has been the 
ground-work of various deceptions, practised in diiferent 
parts of the neighbouring country, for the sake of specu- 
lation. As far as relates to Long- Island I would venture 
to assert, that whoever has viewed it with a mineralogical 
eye, would pronounce that coal does not abound within it* 
We are led to look for coal in alluvial situations^ or among^ 
the materials of the globe that have undergone changes 
since the creation, or even posterior to the deluge. Hence 
I would look for coal in the secondary regions in the north 
and western parts of this State, where bitumenous sub- 
stances also prevail, particularly in the floetz, or flat rock^ of 
Werner, in and about the falls of Niagara. 

The slaty tract of country, so extensive in the State of 
New- York, is primitive, and cannot abound in poal. If 
coal should be found in the highland mountains of thi& 
State, I am induced to believe it would be in sn^all ^(usgiti- 
ties, and thin layers on the declivity of the hills, and in the 
bottom of the valleys, since it could only be formed from the 
small quantity of carbon deposited there from the decom- 
position of die primitive materials above, of tvhich the- 
mountains consist. The rocky and hilly county of West- 
Chester affords little or no indications of this substance. 
The island of New- York is pardy a primitive granidca} 
rock, and partly an alluvion of sand and stones. Coal must 
not be looked for here, smce, to the depth of our deepest 
wells, nothing but siliceous sand, like that of our sea-shore^ 
is thrown up. 

Long- Island is likewise a body of sand of the same kind> 
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^^except a small portion of granite about Hell^gate^ in New- 
town) having been deposited there posterior to the deluge, 
or as the waters retired from this great continent. De- 
tached masses of granite are found in different parts of the 
island^ but no otherways than in rocks. A ridge of sand- 
hills runs through the island^ from west to east, on die nordi 
side, inclining to a direction between N. £• and S. W* pa- 
rallel with the Fr^ish coast. In digging wells on these 
faills^ oyster-^ells have been brought up^ from great depths, 
in various places. At the navy-»yard, opposite this city, 
shells of the oyster, such as are at present found in the bay, 
have been dug out of the hill. It would hence appear that 
these sandy-hills have been suddenly formed upon the coast 
at a period since the deluge, pexhaps by the bursting forth 
of the confines of some northern lake, which I shall endea- 
vour to render probable in some future communication. The 
whole of Long-Island was not formed in this way, as, on 
die south of these hills, the country is uniformly flat, from 
one end to the odier^ a distance of ISO miles, having a gra- 
dual descent to the sea-shore, being nothing but sand and 
pebUes, which have been left by the further subsidence of 
die waters. 

On the north side, several places have been pitched upon 
on account of the signs of coal, and pieces said to have been 
found. But this coal is nothing more than wood carbonat- 
ed by sulphuric acid. There is a stratum of white clay 
running imder the sandy hiUs of the north side of the isl- 
and, in some places of which it is coloured with the brown 
oxyde of iron, and forms good red ochre, or Spanish brown. 
This vein may be traced from Muschito-cove, on the east 
side of Hempsted habour, to Newtown, running nearly in 
a S, W. direction, and showing itself in the following places, 
viz. On the west side of Hempsted-harbour, opposite Mus- 
chito-cove ; at Plandome, two miles further ; again at the 
head of Cow-bay, another mile ; again in a hollow, several 
miles further, in ^ same direction, near the head of Little- 
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Neck-bay, in Flushing ; and^ as lately discovered, in New-^ 
town* Balls of iron pyrites are frequendy found in this 
clay. By exposure to the air^ they are decomposed^ and 
the sulphuric acid unites with the iron and surrounding 
clay^ and forms sulphate of alumine and iron, or alum and 
copperas. Whenever a piece of wood comes in contact 
during this process, it becomes blackenedy or carbonated,' 
and exhibits a deceptive appearance of coal ; specimens of 
which I have collected on Cow-neck, similar to those from 
Newtown. Indeed, the same appearances have led some 
one, years ago, to search for coal on Cow-neck ; and on the 
farm of Joseph Dodge are the remains of two shafts, suidc 
for the purpose of search, which turned out unsucceaslul. 
Instead of sinking money in the search of coal, if a capital' 
was invested in cleaning and preparing the coloured clay for 
market as a paint, there is a greater prospect of a £&vour«>^ 
able result. The red ochre on Mr, Dodges farm lies on- 
the shore of Cow-neck^ above high- water mark, on the west 
side of Hempsted harbour^ and is easily accessible. 
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XVII. On the Blue Earth of New-Jersey^ by Mr. James' 

Cutbush. 

X HIS mineral corresponds exacdy with the blue iroft* 
earth of Werner, as described by Professor Jameson in his 
admirable Treatise on Mineralogy.* The circumstance of 
its becoihing blue on exposure to the air, after it has been 
taken out of the earth, as well as the other characters given 

^External Characters* 

In its original repofitory it is faid to be white, but afterwards becotnei 
indigo blue, of different degrees of intenfity, which fometimes paffes into fmali 

blue. ^ 

Is ufually friable, fometimes loofe, and fometimes cohering. 

Occurs maffive, diffeminated, and thinly coating. 

Particles are dull and dufty. 

Soils flightly. 

Feels fine and mcagr^.. 
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by. Jameson^ are sufficient proofs of its similarity with the 
blue iron earth of Werner. When first taken up it prc- 
setits a yelloi^ish-i/i^hite appearance, and the change of co- 
lour is in proportion to the absorption of. pxygen< Mr. 
Hemble explains' this phenomenon upon a -principle truly 
chemical, viz. That the iron^ in its first state, is oxydized 
to the minimum, or in the state of protoxyde ; but, on ex- 
posure, it becomes oxydized to the maximum, forming the 
peroxyde, during which the blue ray> according to some, i» 
reflected; according to others, is absorbed. This fact^ 
however, comes within the province of the opdcian. 

This interesting mineral, I am informed, occurs in seve- 
ral places in New- Jersey * It was first discovered near Allen- 
town, which is not far distant from Trenton, and exists in al- 
luvial soil, sometimes accompanied with what, in Jersey, is 
called Marl. Whether this is the calcareous marl so gene- 
rally esteemed in agriculture, I cannot dete^ine; but I 
am inclined to believe that it is nothing more than indurat- 
ed clay. 

The nodules of the blue earth, are generally accompanied 
with bog iron ore, which serves as a crust, and of course 
contains the siderite, according to all experiments I am ac- 
quainted with, which have been made on bog iron ore. 

The blue earth has been used in the arts as a pigment, 
both with water and oil-colours, and is said to be durable. 
I am informed that a piece was tried by a coach-pain;ter in 
Germantown, by grinding it with oil, and he found it work 
better J and was equal, in point of beauty, to the Prussian 

Light paffing into, not particularly heavy. 

Chemical Characters. 

Before the blow-pipe it immediately lofes its blue colour, and becomes red- 
difli-broWn, and laftly inelts into a brownifh black-coloured flag, which is at- 
tra&ed by the magnet. 

It communicates to glafs of borax a brown colour, which at length becon^y 
4ark-yellow; diflbWes rapidly in acids. 

yame/on*s Sjiflem of Minerahgyi W. fV. p, j4T. 

Vol. I. M 
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hhM^ Beautiful greens and olives have been formed wAl 
it by mixing iC with other colours. 

Widi respect to its chemical composition I have only to 
observe, diat from one or two general experiments I could 
not discover the least quantity of phosphoric acid, though 
it b generally considered, with us^ as a phosphate of iroa 
iccmnpaBying alumine and lime. 

The experiment I made to discover the phosphoric ad4 
was, (agreeably to the usual method) by digesting a por- 
tion in nitric acid, and throwing down the iron and eaiths 
from the solution by ammonia, and afterwards, on filteriiig 
it, adding to the dear liquor, in di£Ferent glasses, nitrate of 
mercury, sulphate of iron, &€• Other gentlemen in Phils- 
delphia have made several experiments without having dii^ 
covered phosphoric add*^ This fact, respecting the ab» 
sence of phosphoric acid in the blue iron earth, is sbs 
mentioned by Jameson^f 
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XVIII. Account of the production of the new tnetalOy by the 
decomposition of Soda and Potash* Communicated bff 
Professor Silliman, in a letter to the Editor. 

YAI.B College, Aug. 21, Igia 
Dear Sib, 

ZjLs I have not seen any account of the repetition, in t/ut 
country^ of Professor Davy's experiments on the decompo* 
sition of the alkalies, &c. by galvanism, I take the liberty 

* Mr. GodoD, I imderftaad, however, has examined a piece of this eutht 
and found it to contain phofphoric add. I would infer, therefore, accardio^ 
to the experiments I have fbited, as well as others 1 have perform^ finc«» thaf^ 
this earth differs in compoiition. I have feep fp^cimcQS in which the beg ieocf 
ore has penetrated the mafs. 

f Mineralogy, vol. ii. p. 342^ 
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of mentioiikig the resist of an attempt,.which I have reiseBt- 
ly made^ to decompose soda and potadh. 

My fiFst triats were made with the asiiy apparatus which 
we then possessed^ consisting of oi^ tTou|gh-of fifty pairs of 
fouT'iBch plates, and of two others, each of fifty pairs of 
plates two ibches by one and a half. Widi this apparatus 
I had no expectations of success ; and I was induced to 
make the attempt principally to satisfy myself that nothing 
coiild be effected by an apparatus of this extent. I used 
the common aqua fortis, diluted with from twenty to thirty 
parts of water; and, to save repetiticm, I wUl now mention 
that I employed this menstruum in aU my experiments^ and 
that, generally, the communication between the poles was 
estaUiriied by iron wires^ terminated by others of gold. 
I was agreeably surprised to find, that when this galvanic 
series was in active operation, there were fnore than indica^ 
tions of success. Both potash and soda, when placed in the 
galvanic circuit, exhibited a rapid effervescence, and metal- 
lic films appeared on the alkali, between the points of com- 
munication: they were transient, however, as there wasi 
not power enough to enable the metallic particles to collect 
into globules ; but, occasionally^ there were slight explosive 
combustions, with vivid lights jets of fire^ and very caustic 
alkaline fumes. In a few instances, the alkaline mass which 
had been subjected to the galvanic action, exhibited a flash 
when thrown into water. 

The success attending lliese trials, although only partial, 
was sufficient to induce me to prosecute the subject. The 
experiments which I have related, were not sufficiendy strik- 
ing to be exhibited before my class : they were performed 
in the presence of two or three companions. Those which . 
I am next to mention^ were executed at a public lecture^' as 
well as previously in private. 

I caused an apparatus to be constructed of one hundred 
and fifty pairs of plates, of copper and zinc, of six inches 
diameter : they were not soldered together, but were con- 
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nected by straps of sheet-lead, the ends of which were 
soldered to the plates so as to form a perfect connection. 
They were then arranged in troughs, divided into compart- 
ments by parallel plates of crown glass, (common window- 
glass) cemented in grooves, precisely as die metallic" {Jates 
usually are in the common galvanic troughs* The pairs of 
plates were then arranged in the cells, exactly in the nianner 
of die couronne dea tosses of volta, of which this apparatus 
19, indeed^ only a revival in an improved form* In con- 
structing it, I availed myself of the information contained 
}n Mr. Children's paper in Nicholsdn's Journal, and of hints 
from other sources* The superiority of this co^^itnict^ 
is evident: it exposes twice the quantity of surface to the 
action of the chemical menstruum, and is therefore^ weight 
for weight, much more powerful than the apparatus in com-^ 
mon use : the insulation of the cells is much more com-' 
plete : it is cleaned with the greatest ease, as the pairs of 
plates are ail moveable ; and, for the same reason, it is much 
more portable : Lastly, the troughs are not liable to injury 
from the acid following the plate into the cement, and thus 
causing the cells to communicate with one another* 

With this apparatus, even with twenty-nine parts of wa- 
ter to one of acid, I was able to succeed without difficulty^ 
especially when the trough, of fifty pairs of four-inch plates, 
was added to the series. The decomposition was then ra- 
pid and evident, and the phenomena were mosi striking in 
the case of soda : alkali was placed upon an insulated plati- 
num-support: when the communication was formed, there 
was a production of intense light : an abundant efferves- 
cence and brilliant metallic globules rose through the fused 
alkali, many of which burnt spontaneously, or rather ex? 
ploded, with bright flashes, darting out jets of * fire so fer 
that goggles were necessary to save the eyes from injuiy ; 
the combustion produced, in ever>' instance, white alkaline 
fiimes, so very caustic that the glass which protected thfr- 
eye, (which, for the sake of more distinct vision. Was place^ 
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^ear the pbiiit of agency,) was soon corrod^d^ and rendered 
so opake that it intercepted the sight, smd the face- was pain- 
fully affected where it was not covered ; a sufficient proof 
liow necessary it is to guard the eyes in these experiments^ 
both^ffrom actual burning, and from corrosion by the regene- 
rated alkali. When globules of the metal were thrown up- 
on cold water, they floated, ^d appeared like quicksilver ; 
ran actively over the surface of the fluid like summer in- 
flects, and soon burnt with a bright flame like phosphorus, 
and were dissipated in alkaline fumes. 

Portions of the n^etak, when suffered to remain exposed 
to the air, soon became tarnished and white, ^nd it was 
found difficult to preserve them long, even under the trans- 
parent mfiammable fluid distilled, from petroleum. In 
^drt, all the facts which !• observed, perfectly^ corresponded 
with the statements- of Professor' Davy, although his splen- 
did discovery' .of: the- decoiAposition of the alkalies needs 
neither illustration- nor* proof. The phenomena: produced 
by potash, -were less striking than those exhibited by soda, 
but still were satisfactory, and so p<^ectly of the same kind 
that it is not necessary to repeat them particularly. 

I have not yet had leisure to repeat the experiments on 
the earths and primary imflammables : I hope to do it ere 
long; and,if necessary, with an apparatus still farther aug- 
mented. I will merely mention now, that when the gal- 
vanic fluid was passed through strontites, mixed with red 
oxyd of mercury, a decomposition of the earth was indi- 
cated by the production of a bright-red flame, such as that 
exhibited by a crystal of nitrat of strontites placed in the 
wick of a candle. . 

I have repeated many of the experiments mentioned in 
Mr. Davy's 'first Bakjerian lecture, with respect to the de- 
composition of saline, and other compound bodies, and 
their transference to a distance, even into different' vessels^ 
nxxd'threuffhattractififf media^^nd always with satisfaction j 
^nd not without admiration at the wonderful diveUent powr 
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ers of galvanic elec^ki^, and the sagaeity and addrctft 
which has developed a series of facts, in the highest degree 
interesting and important. 

I cannot conclude without remarking, that after a careful 
consideration of the new discoveries, by the aid of gal ^ft» 
ism, they appear to me very hxppy additions to the proofe 
of the truth of the modem theory of combustioni which em- 
braces almost every thing that is prc^rly called the modem 
chemistry ; and I can. see no Reason for resuscitating th« 
doctrine of phlogiston. No satisfactoiy proof has yet 
been exhibited that phlogiston (or hydrogen) enters into the 
composition of any metal : and although its presence should 
be established (according to the experiments of Mr. Davy) 
in sulphur and phosphorus, it will not^ in the least, invalidate 
the received theory of combustion. Nay more ; should it 
be found tiiat hydrogen enters uxto die con^KDsitionof every 
metal, and of every combustible, still the preset tiieory of 
combustion would remain unshaken. It standa upon this 
magnificent £u:t, that in every case of combustion oxygen 
combines with the burning body^ and both changes its nature 
and increases its weight ; a fact, which the doctrine of pMo-; 
giston never contemplated, and without which^ combustion 
cannot exist ; nor b it of the least consequence what the 
nature of the combustible matter is ; whether combustibles 
consist of many principles, of but few, or of only one : ia 
shorty whether hydrogen, (or any thing else whicK it is con- 
venient to call phlogiston,) exist in most combustibles, or in. 
all^ or even whether there be any other ultimate combusti- 
ble matter, still oocygen is the agent of fombustionj and 
must, under every change of chemical theory^ ever remain so^ 
This dispute is therefore useless* The doctrine of phlo- 
giston, as it was believed and taught by Boeher and Stahl, 
and their followers, is perfectiy lame. It is not easy to see • 
why any one should wish to revive a creature of the ima^- 
nation^ which, after all^ must be dressed out in a costume 
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composed of the tatters of the ancient, interlaced with the 
splendid robes of ^e modem chemistry* 

Our theories should never be dearer than truth ; but it is 
certainly unwise to endeavour to adapt a theory^ which was 
formed when the raost iuxportsmtfuTidamental truth xiHis to* 
tally ttninowny to a state of science, when our theory is very 
little more than a simple declaration of fact. 
I am. Sir, with great respect. 
Your most obedient servant, 

B. SILLIMAN. 



XVIIL Mineralogical Notice respecting' Elastic Marble, 
from Massachusetts. By W. Meade, M. D. 

Jtl A VINO been on a mineralogical excursion, through some 
of the Eastern States, among other fossils of an interesting 
natiu*e, which I had collected, I was fortunate enough to 
have met with fine specimens of Elastic Marble, differing 
in many respects from the description which is given of it 
by any mineralogical writers. 

llie quarry from which this marble is taken, is situated 
near Pittsfield, in the State of Massachusetts, where a con- 
siderable quantity of it is manufactured for various pur- 
poses ; such as chimney-jams, grave-stones, &c. &c. On 
taking up one of those stones, which was just prepared for 
an inscription, I was much surprised at the tremulous mo- 
tion which I perceived, and at first feared that it would 
have fallen to pieces before I could replace it. However, 
on examining it with more attention, I found that it was 
completely elastic ; that it bent on the least motion, but re- 
covered itself without the smallest change or crack appear- 
ing in any part of it. 

Out of a number of stones of the same species of marble,: 
which were then finished in the yard, only two possessed 
this quality. These were about four feet high, and near 
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two feet wide, and the elasticity of these was so remarkable 
as to excite considerable surprise on first handling them. I 
examined a number of them, and confess that I could see 
no difference in the structure between those that were elas- 
tic and those that were not so^ The workmen informed 
me that they often met with it possessing this quality, but' 
they could not, from any external appearance, distinguisfi 
the difference. 

This marble resembles, in colour and external characters, 
that which is found in such abundance at Chesnut-hill, in 
Pennsylvania : its colour is greyish- white ; its fracture foli- 
ated ; structure granular^ but not fine grained ; so litde so 
as certainly not to be classed with the doloniite^ nor is it 
phosphorescent ; it is not easily frangible, and effervesces 
violently with acids. 

It occurs. in the neighbourhood of gneiss^ quartz, chio* 
rite, and chlorite slate, passing into mica slate and clay 
slate. 

Elastic marble, though mentioned by some late writersi 
is certainly a fossil of rare occurrence, and has been found 
but in few places in Europe. I know not that it has ever 
been discovered in Britain. Jameson mentions that Fluve- . 
an de Belvue has discovered varieties of granular lime- 
stone that possessed this quality ; but he does not describe 
them. Dolomieu says, that some granular lime-stones, if 
sawn into thin pieces and heated, become elastic ; which he 
attributes to the evaporation of the moisture contained in 
them. This marble he only found at Mount St. Gothard, 
and says that it was a dolomite, . and that no other marble 
could be niade to produce the same effect. - Belvue's ob- 
servations are said, to confirm these, and to prove, Jirat^ 
that no marbles have this quality but the real fine grained 
dolomites ; and, secondly^ that the elasticity depends alto- 
gether upon the effect of heat, and the consequent loss of its 
water of crystallization. 

It is not possible, perhaps, to have these opinions more 
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fully refuted than in the case of this fossil^ which can be 
found in abundance at Pitsfield, and appears to be a singu- 
lar variety of marble, possessing in a high degree the power 
of elasticity immedktely after it is cut from the quarry^ and 
without the application of heat, or any other artificial 
cause ; so that the explanation of the fs^ct, it appears to me, 
must be sought for in some peculiar structure of the stone^ 
or in some singular arrangement of the particles of it, dur* 
ing the progress of its crystallization. 



XX. Account of the remains of Marine Animals in a foS' 
sil State, in Ntw^Jersey. Communicated by the Honour^ 
able Dr. M itghill* 

XXn extensive layer of marine exuvi« has been discovered 
in Monmouth county. New- Jersey. It exists to the west- 
ward and southward of Sandy-Hook. It has been observed 
to extend about a mile along the shore of Raritan Bay* The 
bank is composed of these ammal remains^ the following 
specimens of which I have received through the politeness 
of Thomas Phcenix, Esq. of this city. 

1. Large and thick oyster-shellsj of a singular figurff 
and di£Fering, in some respects, from those now found along 
the coast. 

2. Cockle-shells, different from those now extant there- 
about, in a living state : these are fluted like the Scallop, 
but are thicker, and of another shape. 

3. Calcareous marky produced evidently from the decay- 
ed shells : This is of an ash-colour. It forms the bed in 
which the shells repose. It effervesces briskly with vinegar 
and the stronger acids. It constitutes the great mass of the 
stratum, through which the shells are dispersed. 

4. Belemnites^ These are from two to four inches long, 
semi-transparent, crystallized in radii from the centre to 
the circumfo^rcnce, and excavated at (me end like a horn. 

Vol. I. N 
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5» A boncy with a tooth. This osseous substance seems tm 
be part of the jaw of the spermaceti whale. The enamel 
or ivory of the tooth, is blackened* The tooth appears to 
be radier an excrescence or projection of the maxillary bone^ 
than a distinct body inserted into it by gompbysis. But 
the organic structure^ both of the tooth and jaw, are plainly 
distinguishable. 

It is said, that various other remains of marine animals 
have been discovered in this vast deposit of calcareous mat- 
ter. • 

This mass of animal remains is believed to underlay the 
Neversink-HiUs, and to extend quite to M iddletown^ and 
the lacinity of Shrewsbury River. 

To the geologist, this discovery affords a theme for in- 
teresting reflections* This collection of oceanic relics lies 
within the alluvial region of North America, and evinces, 
by the most cogent and unequivocal evidence, the forma^ 
tion of dry land by the dereliction of the sea. To the culti- 
vator of the soil, it is no less important. Experience has 
shown it to be an excellent manure. Farmers who have 
tried it, have celebrated it as nearly equal to ashes, in its 
fertilizing operation ; and its contiguity to water-carriage 
allows it to be transported to any plantation along the 
shores, at a moderate expense. 
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XXI. Description^ and Chemical Examination of an Ore of 
Xi^c^ from New-Jersey. By the Editor. 

RED OXIDE OF ZINC. 

External Characters. 

Colour, light and dark red, approaching to blood red> 
ruby and aurora red. 

Opaque, though generally translucent on the edges. 

Fracture foliated— -cross fracture slightly conchoidal* 
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Lustre on fresh fracture, shining : after long exposure tqi 
the atmosphere, dull : the surface in time becoming covered 
wifh a pearl white crust* 

Brittle— beingeasily pulverised, the powder, brownish yel- 
low, approaching to orange. 

Readily scratched by steel* 

Specific gravity, 6.22. 

Chemical Characters, 

Soluble in the mineral acids. 

Infusible before the blow-pipe per se. With Sub-Borate of 
soda, melts into a transparent yellow bead. When ex- 
posed to the united flames of oxygene and hydrogene,*' it 
sublimes, attended with a brilliant white light. 

When powdered, and with potash exposed to heat, it fuses 
iQto an emerald gree^ mass, which on solution, afibrds to 
water the same colour. On ithe addition of a few drops of 
nitric, sulphuric or muriatic acids, the green coloured fluid is 
immediately changed to a rose red. 

Distinguishing Characters. 

Its infusibility distinguishes it from the red antimontatdd 
sulphuret ofsiher^ which is fusible before the blow-pipe, giv- 
ing out white fumes, and a yellow tinge to the charcoal^ 
leaving a globule of reduced silver. 

From the ruby red oxide of copper^ it differs in weight, 
being nearly twice as heavy, its specific gravity being only 

* For the application of hydrogene and oxygene gaflesi to the purpofes ef 
the bbw-pipe, we are indebted to Robert Hare,- Jun. Xfq. Profleiror of Natural 
Philofophy in the Univerfity of Pennfyly^una* For a description of his hy« 
droftatic blow-pipe, we refer t^ l^a^er to ^ pamphlet publifhed in i8oi, by 
order of the Chemical Society of Philadelphia ; and adfo to a paper of his, 
read before the American Philofophical Society, in June, 1803, and pubUflied 
hL the fixth vulume of thfir Tranlactions. 
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3.9* It 18 abo distinguished by its solution in acids, beiQg 
colourless ; whereas that of the red oxide of copper is of a 
bright green. Its solubility in the mineral acids is sufficient to 
distinguish it from the red oxide of titanium^ which is insolu- 
ble. The red chromate ofkad^ before the blow-pipe, melts 
into ablackbh slag. The red sulfhuret of arsenic is volatili- 
zed, giving a blue flame^ and a strong smell of garlic* 

Localitif. 

This mineral occurs in several of the iron mines in Sussex 
county, New» Jersey; as at the Franklin, Stirling, and 
Rutgers mines, and near Sparta* In some instances, it u 
imbedded in a sparry lime stone ; while in others, it serves 
as the matrix of several varieties of octaedral oxide of iron, 
which ^metimes occurs crj^tallizedj though more generally 
in various sized irregular grains* 

At Franklin, it also assumes a micaceous form, and is 
imbedded in a whitish oxide of 9^inc, which is often, in the 
same specimen, found adhering to tiie black oxide of iron* 

Having ascertsuned by previous experiments, that this mi- 
neral was principaUy composed of oxide of zinc, iron and 
man^^esci it was submitted to the following 

Chemical Examination, 

A* Twenty-five grains of d>e ore, in fine powder, were dis* 
solved in diluted nitric acid : the solution was colourless. 

B. To the solution A, was added oxalic acid, while any 
precipitation took place. The precipitate (oxalate of zinc) 
being separated by tiie filter and dried, weiglied 42 grains. 

C. The filtered flmd being evaporated to dryness, a darl^ 
brown coloured mass remained, which after being ig^ted, 
weighed two grains. 

D* The brown coloured mass C, being dissolved ia dila^ 
ted i^uriatic fidd, intQ the solution was dropped a sglu^cm 



Bruce on red Oxide of Zinc from New^yersey* 99 

of super-tartrate of potash. After standing a few minutes, 
the solutionbecame turbid, and a precipitation of minute ciys« 
talline grains (tartrate of manganese) took place* To the re- 
maining fluid was added Prussiate of potash, which produ« 
ced a dark blue colour; and after a few minutes a blue pow- 
der (Prussiate of iron) was precipitated. 

£• The oxalate of zinc, B, (consisUng of 23 gnuns ox- 
ide of zinc, and 19 of oxalic acid) was exposed to a low red 
heat (in a platina crucible) for ten minutes, when the powder 
was changed to a light yellow colour. On further ignition^ 
for half an hour, the colour became darker^ and the powder 
on being weighed was found to have lost 20 grains, the re* 
maining 22 grains being a sub-oxide of zinc, which accord- 
ing to the experiments of Desormes and Clements, contains 
in the hundred parts 88 of zinc, and 13 of oxigene. 

According to this examination, one hundred parts of 
die ore contwi 

Zinc 76 

Oxigene 16 

Oxides of Manganese and Iron 8 

100 
NOTE. 

The recently discovered property of the malleability of 
Zinc, at a temperature of 300* of Farenheit, has greatly en« 
hanced its value, and raised it to a hig^ rank among the 
useful metals. The inconvenience arising from its britde-* 
ness, being removed, this metal is now applied to many of 
the purposesfor which copper has hithertobeen used. 

As the demand for metallic zinc must necessarily increase 
as its application to the arts becomes more general^ the mine- 
ral just described wiU prove a source from which this metal 
may be procured in abundance, and a series of experiments 
sufficiendy shew the ease with which it may be separatee^. 

from the ore. 

In the manufacture of Brass, this ore possesses advanta- 
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ges over those generally used ; as without previous 
tion of ustulation, &C it aiFords with copper a compound po6^ 
sessing a high degree of malleability, a fine colour and every 
requisite of the best kind of brass, such as is used in the £<• 
nest and most delicate workmanship, equal in every respect 
to that made from the reduced metal or (as it is more gene* 
rally termed) Spelter, which being imported, bears an exor- 
bitant price. 

This mineral may also be advantageously employed in the 
manufacture of the sulphate of zinc, or white vitriol of com- 
merce. Experiments also prove diat the oxide x)r flowers 
of zinc, may, without much difficulty, be obtained from tins 
ore. The oxide of zinc has of late been recommended as a 
substitute for white lead as a pigment, oyer which it possesses 
some advantages^ as it is not so liable to change, and in its 
preparation is not subject to diose deleterious consequence^ 
so frequendy attendant on aU the preparations of lead. 

This red oxide of zinc from its abundance, and the many 
uses to which it may be applied, promises to be a valuable ac- 
quisition to the manufacturing interest of the United States* 
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Descriptton of a Cave on Crooked Creek^ with remarks and 
observations on Nitre and Gun-powder, by Samuel 
Brown, M, Z). ofLexing^on^ Kentujcky. [Transactions of 
the American Philosophical Society. Vol. vi>] 

X HERE are few works on Natural . History or Chemistry 
which do not contain some facts or opinions concerning the 
formation and properties of nitre. To recapitulate these 
facts^ or to state the various theories to wluch they have 
given rise, would be a task very Afferent from that which I 
iiave undertaken ; which is merely to communicate a short 
account of some of the most remarkable caverns and rocks 
from which that salt is obtained in Kentucky ; and to offer 
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tome conjectures relative to the causes of the imperfecuon 
of the gun-powdermanu&ctured in the United States. 

The quality of the nitre procured from the earth in calca- 
reous caverns, is universally beUeved to be different from 
that which is found in the sand rocks. I have not been able 
to ascertain, with any degree of precision, the quantity an- 
nually manufactured in this state, nor the number of caverns 
which are known to contain it. I have, however^ visited 
several of the most remarkable of them, and from the best 
information I could procure, I have formed the following 
estimate : 

The great cave on Crooked Creek^ lb. of Nitres 

abranch of Rock Castle, supposed to contain • • • • ' 1000000 

Scott's cave, two miles distant from the great 

cave, •• ^ •••• 4 .« 4 #• w ..•.•.••«...•••<•.. « 200000 

Davis's cave, six miles distant from the great cave, 50000 

Two other caves, withiii a mile of the great cave^ 30000 

A cave on Rough Creek, a branch of Green River, 10000 

Besides these, which I have had an opportunity of exam- 

ining, I have heard of many others in various parts of the 

state : some of which are esteemed very rich in nitre, and 

are said to be of great extent. 

The great cave on Crooked Creek, in Madison county^ 
is situated about 60 miles south-east of Lexington. It has 
two mouths, which are 646 yards distant from each other, 
and about 150 yards from a large creek, which winds round 
the hill through which the cave affords a commodious pas- 
sage for horses and waggons. The general level of the floor 
of the cave is 80 feet above the creek. The average height 
of the arch is ten feet, though in many places it rises to fifty 
or sixty. The breadth of the passage is generally about 
forty feet, in some parts it is seventy or eighty feet. The 
floor has the appearance of a large public road, which has 
been much frequented. The ceiling is^ in most places, 
smooth, with but few incrustations or stalactites. In some 
of the chambers, however, there are appearances of Gothic 
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rudeness and irregularity, which are truly sublime. When 
these vast chambers are suffidendy illuminated by the 
torches and lamps of the workmen, they present scenes so 
uncommon and so romantic, that the most stupid beholder 
cannot contemplate them without expressions of the greatest 
astonishment. During the winter season, the effect of these 
scenes is gready increased by a stream of water which, is- 
suing from a small opening in the arch of the cave, about 
twenty feet above the floor, and falling into a basin^ oc- 
casions a noise which, in diese calm regions, can be heard at 
a great distance, and echoing from arch to arch, fills the 
mind with the idea of some mighty cataract."*^ 

The temperature of this cave, during the last urinter, (the 
coldest we have had for several years) was generally 52^ of 
F. sometimes the mercury rose as high as 57^, but never 
sunk to the freezing point, when the thermometer was 
placed at any considerable distance within the cave. In 
one chamber, however, the heat was frequendy so great as 
to be disagreeable. About sixty paces from the south en- 
trance, a passage leading from the msdn avenue conducts 
you to this chamber, which is nearly circular, and about 
twenty feet in diameter. The arch over this part of the 
main avenue, and that over the passage leading to the warm 
chamber, are equally elevated ; but the ceiling of the cham- 
ber is twenty or thirty feet higher. As you approach the cham- 

* This cave was difcoTered about feven yean ago by a Mr. Baker. He en- 
tered it by the north mouth, but proceeded only a (mall diftance into it, on the 
fucceeding day he brought his wife and two or three of their children to cxpkuv 
it, he carried a torch and his wife a fupply of pine. After they had advanced 
within hearing of this torrent 400 or jcx) yards from the north month, the only 
one then known, he dropped his torch and it was completely eitinguiflied. Du- 
ring two days and two nights this miferable family wandered in total dariaieis» 
without proviiions and without water, though fometimes within hearing of a 
cotarad which they duril not approach. At length Mrs. Baker in attempting tm 
fupport herfelf on a rock, perceived that it was wet, ihe conjednred that tUb 
was caufed by the mud which they had brought in on their Ibctt Baker inune- 
diately aieended the rock, and iaw the light of day. 
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ber, the floor gradually rises until it ascends above the level 
«f the arch of the passage. As soon as you ascend above 
that level, you perceive the air uncommonly warm, even 
when the temperature of the passage is near the freezing 
point. The air which fills the main avenue in summer and 
autumn is forced ioto this chamber, whenever the external 
atmospheric air becomes so much condensed by cold as to 
rush into the mouth of the cave ; and whenever, during the 
winter, any portion of air in the main avenue, where the 
passage leads off, is accidently heated by fires, or by carry- 
ing torches or lamps through the cave, as this heated air 
cannot escape by the mouth of the cave (for the arch de- 
acends towards the mouth) it ascends into this chamber, 
and rises to the ceiling, where it must remain until the ex- 
texnal air, and that in the passage and avenue, acquire a 
higher temperature than the air in the chamber. This 
diamber then is constructed precisely upon the principles 
of the Russian ▼apour4NUh, so minutely described t^ count 
RnmfonL 

During the winter season, the walls and floor of this cave 
Tenuun perfectly dry ; but in summer innumerable drops 
of water collect upon the rocks, and trickle down upon the 
flocur, which sometimes becomes as moist as a bed of mor*> 
tar. Tlus is particularly the case, during very hot weather, 
when the atmosphere is loaded with vapours. I collected 
a quandty of the liquid ccmdensed upon the rocks, and 
fidund that it possessed the same properties with the liquor 
obtained by lixiviating the earth on the floor of the cave. 
It would appear from this fact, that the nitric acid is formed 
in the cave, and is condensed upon the rocks, the lime of 
whidi it dissolves. But in what manner this nitric acid is 
formed, I confess myself wholly ignorant, as there are no 
substances in a state of putrefiaction, within the cave, which 
could yield the requisite supply of nitrogene gas. It is to 
be remarked, that the whole of the water condensed upon 
the rocks, does not taste of the nitrate of lime. A great 
Vol. I. O 
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part of it b quite insipid^ although dropping upon earth 
which is rich in nitre ; and many parts of the cavern have 
been found so completely filled with clay, that it is not easy 
to conjecture how it was possible for atmospheric air to 
reach them ; and this clay too is strongly impregnated with 
nitrate of lime. The depth of the earth on the floor of this 
cave has never jret been ascertained. In some places the 
worktnen have dug down fifteen feet^ and the earthy even 
at that depdi, still cdntains nitre, it is commonly supposed 
that, throughout the cave, every bushel of earth contains at 
least one pound of nitre. In many places it wUl yield more 
thanf two pounds^ to the bushel. Formerly the earth was 
taken out of the eave and lixiviated near the stream ; at pre* 
sent hoppers are erected m the cdorty and the earth, after 
lixiviation, is left to be impregnated again with nitrate of 
lime; but what length of time will be requisite to saturate 
it, has not yet been ascertained. 

The workmen have different modes of forming an opimcMi 
with regard to the quantity of nitre with which the earth 
may be impregnated. They generally trust to their taate; 
but it is always considered as a proof of the pres^ice of ni- 
tre, when the impression made on the dust by the hand or 
foot, is in a very short time e&ced. Where the nitre i» 
very abundant, the impression made to-day will be scarcely 
visible to-morrow. Where there is a great deal of sand 
mixed with the dust, it is commonly believed that a small 
quantity of potash will suffice for the saturation of the acid. 
The method of makiug saltpeu-e, usually practised iaKen- 
tucky, is as follows : 

The earth is dug and carried to hoppers of a very simple 
construction, which contain about fifty bushels, cold water 
is poured on it from time to time, and in a day or two a 
solution of the salts runs into troughs placed beneath die 
hoppers. The lixiviation is continued as long as any 
strength remains in the earth.. The liquor is then put inta 
iron kettles^ and heated to ebuUition ; it is afterwards thrown 
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upon a hopper containing wood-ashes, through which it is 
suiFered to filtrate. As the alkaline part of the ashes is dis- 
charged before the nitrate passes thipugh, the first runnings 
of this hopper are thrown back; and after some time, the 
dear solution of nitrate of potash runs out, mixed with a 
white curd, which setdes at the bottom of the trough. This 
clear liquor is boiled to the point of crystallization, then set- 
tled for a short time and put into troughs to crystallize, 
where it remains twenty-four hours ; the crystals are then 
taken out^ and the mother-water throvm upon the ash-hop- 
per, with the next running of the nitrate of lime. When 
the quantity of the nitrate of lime is too great for the por- 
tion of ashes employed, the workmen say their saltpetre is 
in the ^^ grease^* and that they do not obtain a due quantity 
of nitre. If there has been too great a proportion of ashes 
employed, they say it is. in the ^' /n/," and when it is left to 
settle previous to crystallization, a large quantity of salt will 
be deposited in the setding troughs, which they call ^< cubic 
salts.*^ These salts are again thrown upon the ashrhoppers, 
and are supposed to assist in precipitating the lime from the 
nitrate of lime, and, in the opinion of the workmen, are 
changed into pure saltpetre. They consider this salt as ni- 
tre iilledy as they express it^ by the excessive strength of th^ 
ley. To make 1-00 pounds of good saltpetre at the great 
cave, eighteen burets of oak > ashes are necessary ; ten of 
elm, or two of ashes made by burning the dry wood in hoU 
low trees. In the discovery of the value of thb latter kind 
of ashes, the philosophers and chemists of £iu*ope have been 
anticipated by the saltpetre-makers of Kentucky."*^ The 
earth in some caves does not require half this quantity of 
ashes to precipitate the impure salts. 

When wood-ashes cannot be readily obtained near the 
caves, the liquor which runs from the earth in the hoppers is 
boiled down to the point of crystallization^ and suiFered to 

* See vol. X. p. 3 je. PhilMophkal Mfigaziiie. 
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become tolid by cooling* In this form, which is called 
*^ thkk stuffs it is transported to a part of the country where 
ashes can be procured, dissolved in ley sufficiently strong 
to precipitate the lime, setded in troughs, and dien boiled 
down and crystallized* This diick stuff is extremely liable 
to deliquesce in warm moist weather, and is therefore com- 
monly melted down, and put into casks before it is carried 
from die caves* Homed catde are very fond of it, and a 
small portion of it is almost instandy fatal to them* Those 
who have had frequent opportunides of seeing catde perish 
in tlus way, remark that the blood, when drawn from their 
veins, is of a very Uack colour, and flows with great ^ffi- 
culty* A substance possessing such active properties, might 
deserve the attention of experimental physicians, and may 
possibly merit a share of that praise which has been so li- 
berally, and perhaps so injudiciously bestowed upon the ni- 
trate of potash* 

After diese observadons on the calcareous nitre4>eds m 
Kentucky, and the modes commonly employed for obtaining 
diat salt, I shall moidon some of the most remaikable dr- 
cumstances which have come to my knowledge, rdadve to 
the rock ore, or sand rocks, whidi yield nitre supposed to 
possess pecuUar qualities* 

These sand rocks are generally situated at the head of 
a ravine or narrow valley, leading up a steep hill or mountain; 
ascending the streamlets ¥^ch run through these vidleys, 
the banks close in upon you and become perpendicokr. 
The rocks are firequendy from sixty to one hundred feet ia 
height, and jutdng over dieir bases, which rest on a calcare-^ 
ous stratum, often forming a shelter large enough to securaja 
thousand men from die inclemencies of the weather* Ou* 
ring the wintpr season a small rill is precipitated from die 
top of these rocks, and in summer, water generally iaso^ 
from between the silicious and calcareous strata. These 
sand rocks, which probably once formed a complete u{^r 
stratum, have beep for ages exposed to the destructive ope«- 
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rations of nuns and froatSi and as they crumUe off^ are car* 
ried by ttNTents into the plains and rivers beneath. The 
summits of all the hills in the vicinity of Rock-casde^ Lick- 
ing and Sandy, are still covered by masses of these rocks, 
which, from their beauty and variety of figure, might, at a 
small distance, be mistaken for the ruins of Gothic cathe- 
drals, or Baronial castles. Vast blocks of them have rolled 
down into the valleys, at a period of time so remote that they 
are now covered by trees of a luxuriant growth. These 
rocks, when broken perpendicularly, present a surface con- 
sisting of strata so irregular, with regard to their position, 
and so different in colour, and in the size of the particles 
of sand, that it is impossible to doubt of their Neptunian 
origin. The minute inspection of them never fails of 
awakening in the mind the recollection of the shore of some 
vast lake, where the rage of die winds and the waves has 
piled up hills of sand, which time consolidates into rock. 

Several years ago the saltpetre^makers discovered that 
tbe sand and rubbish sheltered from rains by these rocks, 
contained a rich impregnation of nitre, and dutt ooty a smaU 
portion of ashes was necessary for its purification. They 
soon after found that the sand rock itself tasted strongly of 
saltpetre, and immediately commenced the new method of 
workmg. 

After blowing off large blocks of die rock, they break 
tiiem into small pieces widi hammers, and dut>w them into 
ketdes containing boiling water: as soon as the rock falls 
into sand by the action of the hot water upon it, they put it 
into hoppers and wash out all the nitre by frequent addi- 
tions of cold water ; this solution is boiled down and crys- 
tallized without any mixture of ashes or potash. Some- 
times, when the mother-water has been very often added to 
fresh solutions of the nitre, diey find it necessary to use a ve- 
ry small quantity of ashes. 

I have been informed by a Mr. Fowler, tiiat he and his 
associates have made sahpctre at twenty-eight different 
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rock'houses or caverns, from which they have obtauned 
about 100000 lbs. of liitre ; all these are situated on the north 
side of Kentucky river, within seventy miles of Lexington. 
He remarks that he has never seen a rock fadng the north 
or west, which was very rich in nitre* He has always de- 
sisted from working a rock when it failed to yield him ten 
pounds to the bushel of sand. He has often obtained twen- 
^ or thirty pounds per busheL He assured me that he once 
(Uscovered a mass of very pure nitre, which was found to 
weigh 1600 pounds. Mr. Foley, another saltpetre-maker, 
found one containing 100 pounds : another mass was found 
on Rock casde, which report says weighed 500 pounds. I 
have now in my possession a solid mass of native nitrale of 
potash of singular purity, which weighs three pounds ; it is 
more than four indies in diickness, and is only a small por- 
tion of a block of nitre found ]9^t summer on Licking River : 
I have likewise a number of smaller specimens, which I, 
y^iyself, procured from the different caves which I visited 
some weeks ago. These are generally found between the 
rocks which have fallen from the cliff, or the crevioes of 
those rocks which still remain in their primitive situation* 
The rocks which contain the greatest quantity of nitre vrfi 
extremely difficult to bore, and are generally tinged with i| 
brownish or yellow ocre colour. Sometimes they contaiu 
ai;i oxyde like manganese, and sometimes great quantities 
of iron ore, which resembles the bark of the scaly-bark 
hickory, surrounded by a. finely powdered brown oxyde. 
At some gf these rock-houses three hands can make one 
hundred pounds of good nitre daily^ but forty pounds nmy 
be considered as the average product of the labour of tlburee 
men at those works which I had an opportunity of yisitipg. 

The workmen being badly provided with tools and appa- 
ratus, desert a rock whenever its size or bsurdness renders it 
difficult for them to manage it, and go in quest of a new 
establishment* Several caves and rocks whic^ these stiol- 
l^Qg chemists have deserted, still contain many thousand 
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pounds of nitre. These men are continually searclung for 
masses of pure nitre, or rich veins of ore, by which much of 
their time is unproiitably dissipated. Still however most of 
our 8alq)etre-makers find it their interest to work the sand 
rock rather than the calcareous caverns, which last jrield a 
mixture of nitrate of potash and nitrate (tf lime. The rock 
sahpetre is greatly preferred by our merchants and powder* 
makers, and commands a higher price* 

Mr* BarroWf in his travels through the southern parts of 
the continent of Africa, discovered native nitre, which is 
probably similar to the rock saltpetre ai Kentucky. But 
Bowks, Dillon and Townshend assure us that those distriets 
ki Spain, which afibrd nitre most abundantly^ contam neither 
chalk, limestone^ gypsum, nor any other calcareous sub- 
stance. The nitrate of potash is obtained there by filtrating 
a certain kind of black mould which will continue for ages to 
]rield annual supplies of it, together with miniate of soda, 
sulphate of magnesia, nitrate and sulphate of lime.^ Here 
then appears to be such a relation existing between the differ- 
ent saline substances, both acids and alkalies^ that the causes 
winch produce one of them^ owing to some yet undiscov- 
ered circumstance^ regularly produce all the rest* Accord- 
ing to these authors the same mould will continue forever to 
yield these salts annually. This observation if correct, 
would induce us to believe, that both acids and alkalies are 
wholly formed from atmospheric air and not from the soil ; 
as the soil would certainly be exhausted if any considerable 
portion of it entered into the composition of either the acids 
or alkalies^ and would soon lose its power of attracting from 
the air the other constituent principles of the salts. Both in 
Spain and India, we are informed, that the mould which for 
fifty years in succession has jrielded nitre, still continues to 
afford it in undiminished quantities. But how shall we re- 
concile this fact with that before related concerning the pro- 
duction of nitre in tile cavities of calcareous mountains 
which are, in many instances, so closely filled up with cla\\ 
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that the air can have no accesSj from which every ray of so* 
lar light is excluded; and where the temperature can never 
exceed 57® of Fahrenheit? Is it absolutely certain, that ni- 
tre formed by natural processes so very dissimilar, posseaacs 
no properties necessarily resulting from the circumstances at- 
teirdant on its formation \ That all the nitrates of potash with 
which we are acquainted^ have certain properties in which 
they agree, is unquestionable, but the same may be aud of 
lime and bar3rtes, of soda and potash, and many other aub- 
stances, which in the early ages of chemical science, wcve 
probably identified. Hoffman^ long ago proved, thai nitrate 
of potash afibrded an alkali very different from that of wood 
ashes or salt of tartar. The observauons of soldistinguiabed 
a philosopher deserve much attention^ and lua experiments if 
repeated by modem chemists could scarcely fail of afFordiBg 
important results : that the sand rock salqietre diflen from 
that procured from the calcareous caverns, in the form ol 
the oystal, in hardness and dryness, is known to aU who 
deal in that arude, and every powder-maker affirms that it 
makes better gunpowder. Whether this superiority ia ow- 
ing merely to its greater purity or exemption from an adauz- 
ture of nitrate of lime, or whether the constituent acid and 
alkali are modified in some unknown manner^ is 3ret altoge- 
ther problematical. Chaptal, Thouverel, Guyton, and in- 
deed most of the modem chemists, suppose, that potaah is a 
compound ^lime and hydrogen, and that lime itadf is form- 
ed of carbon, azote and hydrogen, and consequently that 
potash consists of hydrogen, carbon and azote. Mr. Guyton 
thinks that soda is composed of magnesia and hydrogen, 
and t!hat magnesia is a compound of lime and azote, and 
therefore, that soda is made up of hydrogen, carbon 
and azote. He is then of opinion that potash, soda, 
lime and magnesia are nothing more than varied forms 
and proportions of the same constituent ingredients^ dif- 
fering from each other in the quantities and forces 
of attraction. This opinion derives great probability 
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from an experiment of Bishop Watson^ by which it 
would appear, that soda was actually converted into potash. 
It is likewise corroborated by the apparent conversion of 
lime and soda into potash in our calcareous caverns, and by 
the change of what the workmen call cubic saltSj into nitrate 
of potash. Thouverel affirms that he witnessed the real con- 
version of washed chalk into potash, in his experiments on 
nitrous vapours, and Chaptal observed the same phenome- 
non when exposing chalk to the vapours of putrid bullock's 
blood. Now as the nitric acid combines readily with lime, 
soda and magnesia, as well as with potash, it may be easily 
conceived^ that it still retains its affinity for those substances, 
in every form which they may assume, whilst changing into 
each other, and that the ^ tertium quid^^ formed by the 
union of nitric acid and lime in the intermediate stage bc" 
tween lime and potash, may possess properties very different 
from nitrate of lime or nkrate of potash. The same may be 
remarked with regard^ soda and magnesia. Here ever}"- 
chemist will recollect the ingenious observations of Dr. 
J&f itchill, concerning nitric acid and the essential differences 
between that substance and septic acid at the moment of its 
formation. No person can doubt of the possibility of charg- 
ing nitrogene with different portions of oxygen. The explo- 
sive efficient property of nitre may depend on a certain dose 
of this principle. But even admitting that potash and nitric 
acid never vary in their nature, it may still be contended, 
that powder-makers have no means of asoertaining what pro- 
portion of acid and alkali that nitre ought to contain^ which 
would form the best gunpowder. And whilst this is con- 
fessed, it surely can avail us little, to be very scrupulous in 
the adjustment of the proportions of the' nitre to the charcoal 
and sulphur. The consumers of potash, in every part of the 
world have remarked varieties in the quality of the salt, for 
which no particular cause can be assigned. It is very much 
to be regretted, that a reg^ar series of experiments has never 
been instituted, to discover what kind of ashes would yield 
Vou I. P 
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an alkali most proper for the formation of nitre. Charcoal 
should be examined with a similar view. Mr. Coleman has 
published experiments and remarks on this subject, (Phi- 
losophical Magazine, V. IX. p. 355,) which appear to me 
very interesting. By his mode of distilling wood in iron cyl- 
inders, he deprives it completely, of all the volatile oil, hy- 
drogeneous gas and pyroligneous acid. The charcoal pre- 
pared in this way, possesses uniformly the same properti^s^ 
and by the employment of it, the powder now used in the 
British ordnance^ is increased in strength one third. 

The gunpowder manufactured in the United States, is 
said to be defective, from a disposition either to effloresce or 
deliquesce. The salts most liable to effloresce are such as 
have soda for their base. In many of our saltpetre caves, 
small quantities of the sulphate of soda have been discovered, 
which for want of sufficient care or skill in refining^ are suf- 
fered to remain with the nitre. The disposition to efflores- 
cence appears to be directly opposite#o that of deliquescence ; 
as in the one case, the air has a stronger affinity for the water 
of combination of the salt than that which exists in the salt 
for the water ; in the other case the salt attracts moisture 
from its combination with air. It would seem then, that, as 
the air is capable of depriving the sulphate of soda of its 
water of combination, and as nitrate of lime attracts moisture 
from the surrounding air, it is possible, that a mixture of 
these two salts may be so made with nitrate of potash, that 
the nitrate of lime may deprive the sulphate of soda of its 
water of combination, and in consequence of this addition of 
water, deliquescence may ensue, even when the atmospheric 
air and moisture are excluded. If Count Rumford is cor- 
rect in supposing that the" explosive force of gunpowder de- 
pends not upon the evolution of permanently elastic fluids or 
gases ; but upon the almost instantaneous conversion of the 
water of combination existing in the powder, into steam by 
the caloric resulting from its inflammation ; this explosive 
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force may be diminished for want of that water which might 
have escaped by efflorescence y or on account of the slow com- 
bustion of the powder consequent on deliquescence^ 

A concern for the glory and defence of our country should 
prompt such of our chemists as have talents and leisure to in- 
vestigate this interesting subject. In 1 776, at the request of 
M* Turgot, the celebrated M* Lavoisier was appointed su- 
perintendant of the French national powder works, and 
with what success he executed the duties of his important 
commission the history of their subsequent naval campaigns 
have sufficiently evinced. The efforts of European chemists, 
seem to have been principally directed to the removal of the 
marine salt which the nitre of Spain and India contains in 
g^reat quantities. In the nitre of Kentucky, I have never 
detected a particle of that salt, and I am confident, that if 
any is found in it, the proportion must be very inconsidera- 
ble indeed. The rock ssdtpetre I am persuaded, would, 
with very litde refinement, make gun-powder capable of re- 
taining its efficient properties during the longest voyages, as 
I have never discovered, in that species of nitre, the small- 
est tendency either to deliquescence or efflorescence. 

It will be observed, that I have not in this paper, hazard- 
ed any opinion with regard to the formation of nitre in our 
sand rocks. I freely confess that I have no theory on that 
•fiubject which is satisfactory to my own mind, I am even dis- 
posed to suspect, that our greatest chemists have still much 
to learn with regard to this salt, so valuable in time of peace, 
so indispensable in time of war. 

AMERICAN MANUFACTURES. 

We extract from the '' Report of the Secretary of the 
Treasury (Mr. Gallatin) on the state of American Maau- 
factures in 1810," the following account of those manufac- 
tures which are immediately dependent on the Mineral 
Kingdom. 
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Iron and Manufactures of Iron. 

The information received respecting that important branch 
is very imperfect. It is, however, well known, that iron ore 
abounds^ and that numerous furnaces and forges are erected 
throughout the United States* They supply a sufficient 
quantity of hollow ware, and of castings of every descrip- 
tion : but about 4,500 tons of bar-iron are annually import*- 
cd from Russia, and probably an equal quantity from Swe* 
den and England together. A vague estimate states the 
amount of bar-iron annually used in the United States, at 
fifty thousand tons^ which would leave about forty thousand 
for that of American manufactiu-e. Although a great prch- 
portion of the ore found in Vermont, Pennsylvania, Mary- 
land and Virginia^ be of a superior quality, and some of the 
iron manufactured there equal to any imported^ it is to be 
regretted that, firom the great demand, and from want of 
proper attention in the manufacture, much inferior American 
iron is brought to market. On that account, the want of 
the ordinary supply of Russian iron has been felt in some of 
the slitting and rolling mills. But whilst a reduction of the 
duty on Russian iron is asked from several quarters, it is 
generally stated, that a high or prohibitory duty on English 
bar, slit, rolled and sheet iron, would be beneficial ; that 
which is usually imported on account of its cheapness, be- 
ing made with pit-coal, and of a very inferior quality. 

The annual importations of sheet, slit, and hoop iron, 
amount to five hundred and sixty-five tons ; and the quan- 
tity rolled and slit in the United States is estinaated at se- 
ven thousand tons. In the state of Massachusetts alone, 
are found thirteen rolling and slitting niills, in which, about 
3,500 tons of bar-iron, principally from Russia, are annual- 
ly rolled or slit. A portion is used for sheet-iron and nail- 
rods, for wrought nails ; but two thirds of the whole quanti- 
ty of bar-iron, flattened by machinery in the United States, 
i^ used in the manufacture of cut nailsy which has now ex- 
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tended throughout the whole country^ and bemg altogether 
an American invention, subsdtuting machinery to manual 
labour, deserves particular notice. It will be sufficient here 
to state, that the annual product of that branch alone, may 
be estimated at twelve hundred thousand dollars, and that, 
exclusively of the saving of fuel, the expense of manufac- 
turing cut nails is not one third part of that of forging 
wrought nails. About two hundred and eighty tons are 
already annually exported, but the United States continue 
to import annually more than fifteen hundred tons of wroug^ 
nails and spikes* An increase of duty on these, and a dlraw- 
faack on the exportation of the cut nails, is generally asked 
for. 

A considerable quanti^ of blistered, and some refined 
steel, are made in America ; but the foreign importations 
exceed 11,000 cwt. a year. 

The manufactures of iron consist piincipaily of agricul- 
tural implements, and of all the usual work performed by 
common blacksmiths. To dtese maybe added anchors, 
shovels and spades, axes, sithes,. and other edge-tools, 
aaws, bits and stirrups, and a great variety of the coarser 
articles of ironmongery ; but cutlery, and all the finer spe- 
cies of hardware and of steel work, are almost altogether im- 
parted from Greatr&itain. Ball, shells, and cannon of 
small calibre, are cast in several places ; and three found- 
ries for casting solid, those of the largest calibre, together 
with the proper machinery for boring and finishing, them, 
are established at Cecil conn^, Maryland^ near the city of 
Washington, and at Richmond, in Virginia : each of the 
two last may cast 300 pieces of artillery a year, and a great 
number of iron and brass cannon are made at that near the 
seat of government. Those of Philadelphia and near the 
Hudson river, are not now employed^ It may be here 
added, that there are several iron foundries for casting 
every species of work wanted for machiner}', and that steam 
engines are made at that of Philadelphia. 
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At the two public armouries of Springfield and Harper's 
ferry 19,000 muskets are annually made. About twenty 
thousand more are made at several factories, of wMch the 
most perfect is said to be that near New-Haven^ and which, 
with the exception of that erected at Richmond by the state 
of Virginia, are all private establishments. These may^ if 
wanted^ be immediately enlarged, and do not include a num- 
ber of gun-smiths employed in making rifles, and several 
other species of arm8.F-^words and pistols are also manu- 
factured in several places* 

Although it is not practicable to make a correct statement 
of the value of s^l the iron and manufactures of iron, annu-t 
ally made in the United States, it is believed to be from 
twelve to fifteen millions of dollars. The annual impor- 
tations from all foreign countries, including bar-iron, and 
every descripticm of manufactures of iron or steel, are esti- 
mated at near four millions of dollars. 



Copper and Brass, 

Rich copper mines are found in New- Jersey, in Virginia, 
and near Lake Superior ; but they are not now wrought* 
The principal manufactures of that materisd, are those of 
stills and other vessels ; but the copper in sheets and bolts 
is almost universally imported ; and the only manufacture 
for that object, which is at Boston, not receiving sufficient 
encouragement, although a capital of 25,000 dollars has 
been vested in a rolling-mill and other apparatus* The true 
reason is, that those articles are imported free of duty ; and 
the owners seem to be principally employed in casting bells 
and other articles. 

Zinc has lately been discovered in Pennsylvania; and 
there are a few manufactures of metal buttons, and various 
brass wares. 
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Manufactures of Lead* 






Lead is found in Virg^a and some other places, but the 
richest mines of that metal are found in Upper Louisiana, 
and also it is said in the adjacent country, on the east side 
of the Mississippi. They are notyetwrought to the extent of 
which they are susceptible, and after supplying the western 
country, do not furnish more than two hundred tons annu-^ 
ally to the Atlantic states. 

The annual importations from foreign countries of red 
and white lead, amount to 1,150 tons. 

And those of lead itself^ and of all other manufactures of 
lead, to 1,225 tons. 

The principal American manufactures are those of shot 
and colours of lead. Of the firsts there are two establish- 
ments on a large scale at Philadelphia, and another in Loui* 
siana, which are more than sufficient to supply the whole 
demand, stated at six hundred tons a year. Five hundred 
and sixty tons of red and white lead^ litharge, some other 
preparations of that metal, are made in Philadelphia alone. 
A repeal of the duty of one cent per pound on lead, and an 
equalization of that on the manufactures of lead, by charg- 
ing them all with the two cents per pound laid on white and 
red lead, is asked by the manufacturers. 

Various other paints and colours are also prepared in 
Philadelphia and some other places. 



Tinedj Japaned^ and Plated Wares. 

The manufacture of tin ware is very extensive, and Con* 
necticut supplies the greater part of the United States with 
that article ; *but the sheets are always imported. The ma- 
nufacture of plated ware, principally for coach-makers and 
saddlers^ employs at Phibidelphia 73^ workmen f and the 
f 
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amount annually made there exceeds ^ne hundred thousand 
dollars.. There are other similar establishments at New- 
York, Baltimore, Boston and Charleston* 



Gunpowdefm 

Saltpetre is found in Virginia, Kentucky^ and some other 
of the western states and territories ; but it is principally 
imported from the East- Indies. The manufacture of gan« 
powder is nearly, and may at any moment be made akogetfaer 
adequate to the consumption ; the importation of foreign 
powder amounting only to 200,000 pounds^ and the expor- 
tation of American powder to 100,000 pounds. The ma- 
nufacture of Brandy wine, which emplo}^ a capital of 75fiOO 
dollars, and 36 workmen, and is considered as the most per- 
fect^ makes alone 225,000 lbs* annually, and might make 
600,000 lbs. if there was a demand for it. Two othen, 
near Baltimore, have a capital of 100,000 dollars, and make 
450,000 lbs. of a quality said lately to be equal to any im- 
ported. There are several other powder-mills m Pom- 
aylvania and other places ; but the total amount of gask* 
powder made in the United States is not ascertained. 



Earthen and Glass Ware*^ 

A sufficient quantity of the coarser species of pottery is 
made every where ; and information has been received of 
four manufactures of a finer kind lately established. One 
at Philadelphia, with a capital of 1 1^000 dollars, manufac- < 
tures a species similar to that made in Staffordshire, in Eng- 
land, and the others, in Chester county b Pennsylvania^ in 
New- Jersey, and on the Ohio, make various kinds of 
Queen^ ware. 

Information has been obtained often glass manufactories. 



American Mxnufactures* 119 

which employ about 140 glass-blowers^ and make amiually 
37^000 boxes of window-glass, containing each 100 square 
feet of glass. That of Boston makes crown glass, equal to 
any imported : all the others make green or German glass, 
w^orth 15 per cent, less ; that of Pittsburgh uses coal, and 
all the others wood for fiieL 

The annual importations of foreign window-glass amount 
to 27,000 boxes ; the extension of the domestic manufac- 
ture^ #hich supplies precisely one half of the consumption, 
being prevented by the want of workmen. 

Some of those manufactories make also green bottles and 
other wares : and two works, emplojring together six glass- 
blowers, have been lately erected at Pittsburgh, and make 
decanters, tumblers, and every other description of flint glass 
9f a superior quality* 



Chemical Preparations. 

Copperas is extracted in large quandties from pyrites in 
Vermont, New- Jersey and Tennessee. About 200,000 lbs. 
of oil of vitriol and other acids^ are annually manufactured 
in a single establishment at Philadelphia. Various other 
preparations and drugs are also made there, and in some 
other places, and the annual amount exported exceeds 
30,000 doUan in value. 



SalU 

The Salt Springs of Onondago and Cayuga, in the state 
of New- York, furnish about 300,000 bushels a year ; and 
the quantity piay be increased in proportion to the demand. 
Those of the western states and territories supply about an 
equal quantity ; that known by the name of the Wabash 
Saline, which belongs to the United States, making now 

Vol. I. Q 
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130,000 bushels. Valuable discoveries have also lately 
been made on the banks of the Kenhawa. But the annual 
, importation of foreign salt amounts to more than three mil- 
lions of bushels, and cannot be superseded by American 
salty unless it be made along the sea-coast. The works in 
the state of Massachusetts are declining, and cannot pro- 
ceed, unless the duty on foreign salt should again be laid. 
It is necessary to shelter the works from the heavy siwimef 
rains by light roo& moving on rollers. This considerably 
increases the expense ; and it appears that the erection of 
ten thousand superficial square feet, costs one thousand dbl- 
lars, and that they produce only two hundred bushels a year^ 
A more favourable result is anticipated on the coast of 
North'Carolina^ on account of the difference in the climate; 
and works covering 275,000 square feet have been lately 
erected there. 
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ERUPTION or VESUVIUS. 



Naples^ September 12, 1810. 
Two days ago a dull sound, with loud rumblings an- 
nounced that the Vesuvius was in labour. Yesterday, at 4 
o'clock in the afternoon, the eruption manifested itself, with 
circumstances of the most alarming nature, to Portica and 
Resina. A tempest which collected on the side of Vesuvius, 
displayed a thick column of smoke, ascending from the 
mountain, which rose to a prodigious height. As the day 
declined, the reddish colour of the smoke assumed a deeper 
hue, and 'at night all the mountain appeared to be on fire. 
At 10 o'clock the thunder had ceased : Vesuvius no longer 
vomited its flames, but the lava flowed in abundance, and all 
the plain, on the right of the hermitage was covered with it ; 
the flames rendering every part perfectly lucid, the plain ap- 
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peared a sea of fire* The lava descending from the crater, 
flowed with a deep dull sound, by two large openings \ one 
on the side of Resina^ the other on the side of Bosco do 
Case, in the direct line of Gioacchinopoli. The divisions of 
the lava, taking this course was the means of saving the first 
mentioned town, which would have been desth>yed, and per- 
haps Portica likewise, if all the lava had taken diat direction* 
Some houses were buried, in the neighbourhood of Bosco, 
and sevend vineyards were consumed. Happily the eruption 
lasted but a few hours, when the flow of lava abated ; but all 
the inhabitants suffered the greatest anxiety* Never was 
there from Vesuvius such an immense quantity of lava, in 
so short a time* It covered an extensive tract of country, 
even to the Gulf of Salerno* Journal du Commerce* 



NEW EDITION OF HAUY's MINERALOGY* 

We are happy to learn by a letter from the Abbe Haiiy, 
that he is at present engaged in preparing for the press a new 
edition of his celebrated System of Mineralogy, which will 
be enriched by many important additions. 



ALLANITEf 



Dr* T. Thompson, of Edinburgh, has lately analysed a 
mineral which he has named Allanite^ in compKHient to Mr. 
T. Allan, of Edinburgh, who first pointed it out as a sub- 
stance not hitherto noticed. It is of a dark brown colour, 
has a vitreous fracture, and greatly resembles gadolonite. 
Dr* Thompson found this minerd to consist of silex, oxide 
of iron, oxide of cerium, and a small portipn of lime and 
$dumine« 
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60DALITE. 

A new substance has lately been examined, which from the 
large quantity of Soda which enters into its composition, has, 
by Dr. Thompson, been called SodaUte. It is of a light 
green colour, occurs crystallized in garnet shaped dode- 
caedrons,withsahlite, augite and garnet. It has been exam*^ 
ined by Dr. Thompson and M. £keberg. The following is 
the result of their analyses : 

Thompson. Ekeberg. 

Silex 38 53 36 

Alumine 27 48 32 

Lime 2 7 

Iron 1 25 

Soda 23 80 25 

Muriatic acid 3 6 7^5 

Volatile matter 2 1 
Loss 1 7 

100 100 

MR. GREVILLe's cabinet. 

This splendid collection of minerals has been lately pur- 
chased by the British government for 13,727/. sterling, and 
now forms a part of their National Museum* The commis- 
sioners appointed to examine and value this cabinet, in their 
report to the committee of the House of Commons, concur- 
red unanimously in giving a public testimony of the merits 
and services of Count Boumon, to whose exertions and ta- 
lents the systematic arrangement of this collection is due. 

INDICOLITE. 

This fossil, which from its fine blue colour, and resem- 
blance to indigo, obtained from Dandrada the name of 
indicolite, has of late been ascertained to be a blue variety of 
tourmaline, and as such has been described by M. Haliy, 
as the tourmaline azurS. Hitherto this mineral has 
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been sparingly found in Europe* In the mine of Utoe 
in Sweden, it occurs in a rock composed of quartz and 
felspar* 

The blue tourmaline has lately been discovered at Go- 
shen, in Massachusetts. It is of different shades, varying 
from a deep and almost black, to a light azure blue. It 
occurs in granite; the felspar of which is white and ta- 
bular, resembling some varieties of Adularia we have met 
with in the Swiss Alps. It is generally opaque, though some- 
times translucent, and in a few instances transparent. In 
some specimctis, the felspar, is granular ; and it is in these, 
the smaller azqre Uue crystals of tourmaline most usually 
occur. The mica is yeHowish ; sometimes violet, and fre- 
quendy of a silvery hue. 

The form of tins bjue tommaline is the three-sided prism, 
bevelled on each of the lateral edges, and terminated by low 
trihedral pyramids. The large crystals appear black, except 
on the edges, which are translucent, and which when held 
between the eye and the light, produce a most beautiful 
deep blue colour. In some instances, the edges of the crys- 
tals are of a sea green. We have received a suite of specimens 
of this interesting mineral, from Mr. Weeks, of this city^ 
on whose estate it occurs, and to whom we are indebted for 
the discovery. 

BLUE I^ON EARTH. 

Professor Clarke, of Cambridge, (£.) the author of 
Travels through Russia, Tartary, Turkey, &c. in a leUer to 
the editor, upon the subject of this mineral, observes : ^^ a si- 
milar deposit occurs in the mouth of the Cimmerian Bos- 
phorus, now called the Straits of Taman, between the sea of 
Azof and the Black Sea. The phosphat of iron there lies 
associated with extraneous fossil remains of animals, whose 
decomposition afforded phosphoric acid to the metal." 
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XAU OF HALLEABIE IRON. 

There is at present in this city a maas of Iron, which wu 
sent hither a short time since from New-Orleans, by Mr. G. 
Johnscm, and which, from iu size and weight has eicited con< 
siderable attention. Ite form, A 

wluch u irregular, may be under- 
stood by a reference to the mar- 
ginal sketch. Its leng^, A. b. is 
3 feet, 4 inches ; and its great- 
est breadth, c. d. is 2 feet, 4 1-2 
inches. It weighs upwards of 
SOQO lbs. Its surface, which is 
covered by a blackish crust, is 
greatly indented, from which it 
would'appear that this mass had 
been in a soft state. On removing 
the crust, the iron, on exposing to ■ 

moisture, soon becomes oudated. Specific gravi^. 
40a 

It appears to consist entirely of Iron, which f 
a high degree of malleability ; experimente having been 
made without detecting nickel or any other metal. This 
enormous mass of Iron is said to have been found near the 
Red River. We regret extremely, that we are unable to say 
much as to its geognostic situation or origin, whether na- 
tive, meteoric or aruficial. We hope, however, from ^ 
enquiries we have instituted, to have it in our power shortly 
to lay before our readers some satisfactory information 
respecting this interesting object. 




ZIKCOV. 

This mineral, the geognostic situation of which is so 
little known in Europe, has lately been discovered enplace^ 
near Trenton, New- Jersey, by Mr. Solomon W. Conrad, who 
has obligingly promised to furnish us with a full account of 
this new substance, which we shall insert in the next num* 
ber of the Journal. 
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StTLPHlTRET OF ilMTIHONT. 

In recently examining some mineral production^ from 
Louisiana, we were much gratified in observing several very- 
rich specimens of this highly valuable ore. Antimony 
is at present in so much demand that our tjrpe-founders, 
in consequence of the difficulty of obtaining it from Eu- 
rope, have for some time past been nearly at a stand. From 
the assurance that this ore occurs in very considerable quan- 
tities, we are in hopes that such will be the supply, that our 
tjrpes ere long^ wiB be manufactured entirely from Americaii 
ttiatertab* 

CHROMIC YELLOW* 

This beikutiiui pigment^ produced by the artificial combina- 
tion of lead with chromic acid, has for some time past been 
manufactured at Philadelphia by Mr. €k>d<», who has ob- 
tained the acid from a native chromate of ifon^ found in the 
vicinity of Baltimore. This yellow, in every respect equals, if 
not surpasses, the natural chromate of lead, so highly esteem- 
ed by the Russian painters, and which hitherto has only been 
found in Siberia. We shall, in pur next number^ lay before 
eiur readers, an atccount of the Bslltimore chromate of iron. 

CAROLINA GOLD. 

We are indebted to the politeness of Mr. Cloud, for the fol- 
lowing statement of the quality, amount in gross and standard, 
together with the intrinsic value of the gold received at the 
mint, from Cabarras county, North-Carolina. 

Carats, Grs. Ounces, Dwta. Grs. Dolls. Cts. 

^*^*y Worft %i 6%l ^"""^^ Stand'd 13 ^9 5 U 5 *^^^ ^^ 

It will be founds from the above statement, that the North- 
Carolina gold is superior in quality to the gold coitis of the 
United States, England and Portugal, their standard being 
22 carats. The native alloy of the Cabarras gold is sil- 
ver, nirith a small portion of copper. 
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K£W ELEMENTARY WORK ON MINERALOGY. 

Mr* Godon, of Philadelphia, proposes publishing by sub- 
scription, "fl Treatise on Mineralogy adapted to the present 
State of Science^ including' important applications to the Arts 
and Manufactures.*^ This work, will consist of two volumes 
Svo. with one volume of plates, in 4to. 

TANTALIUM. 

A translation of Dr. Wollaston's paper on the Identity of 
Columbium and Tantalium^ as inserted in our last, has ap- 
peared in the 165th number of the Journal des Mines^ pub- 
lished at Paris : to which is subjoined the following note 
of the translator. ^^ M. Berzelius,.in a letter to M. Vauque- 
lin^ which is inserted in the 61st volume of the Annales de 
Chemie, announces, that Mr. Gahn had found, by means of 
the blow-pipe, that tantaUum was nothing more than tin, 
combined with an earth, the natvure of which had not yet been 
ascertained. 

BENJAMIN D. PERKINS. 

In the death of this gentleman mineralogy has lost one of 
its most zealous promoters in this country. Mr. Perkins, 
early in life^ had imbibed a taste for this useful branch 
of science, which he pursued with the greatest ardour. 
When in Europe^ he formed a cabinet of well-cha- 
racterized specimens, which is now the property of Yale 
College, his alma mater, and serves to illustrate the ex- 
cellent lectures delivered in that highly respectable institution. 

CABINET OF MINERALS, AT YALE COLLEGE. 

We are happy to inform the public, that the celebrated 
collection of minerals, formerly belonging to Mr. Gigot 
d'Orcy, of Paris, has been deposited by Col. Gibbs, the pre- 
sent proprietor, at Yale College, New-Haven. The students 
of mineralogy, at that seminary will now enjoy every advan- 
tage in pursuing that study, from this collection, and from, 
the zeal and talents of Professor Silliman. 
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XQttl. Mnerahg^al 2fbtice tespecting ZiJLCol^yfrom Tren* 
ton, New-Jersey^ by Mr* Solomok W. Conrad. 

JtliTHERtO the Zir€<m or Jargon has been esteemed one of 
the "rarer productions of the Mineral Kingdom^ and little 
Irespecting its natural repository has as yet been ascer"^ 
tainedf 

In the island of Ceylon, where it Was first discovered, and 
to which it appeared almost exclusively to belong, it is 
found,' we are told, in the sands of a river, accompanied with 
rubies, and other crystallized gems. Lately^ however, we 
are informed by various authorities^ it has been met with 
near Frederickswarn, in Norway, and according to Kla* 
proth, *for the first time with its gangue, which is a coarse* 
grained stony mass, consisting of a reddish feldspar., with 
black basaltic hornblende, in which the s^ircon is sparingly 

• Analyt. Essays, Vol. %* 
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imbedded in transparent light-brown cr}'stals, belonging to 
the octahedral form. 

As I recently observed this interesting mineral, the ex- 
istence of which in our country is not generally known, some 
account of it may perhaps merit a place in the Mineralop- 
cal Journal. 

In a cluster of primitive rocks which stand on the marpn 
of the Delaware, near Trenton, in New- Jersey, there are 
masses observed, of a light-green feldspar^ and blueish white 
quartz, in which the Zircon occurs imbedded. 

The rocks are composed of black mica^ quartz, and feld- 
spar, with garnets interspersed, and appear to partake of die 
nature of Gtieiss. They are part of that primitive range^ 
which passing under the Delaware in a south west directiMi, 
forms the falls in that river. 

The colour of the crystals is a deep browmsh red ; their 
form a rectangular four-sided prism, accumulated by four 
planes, which are set on the lateral planes, with the . sdid 
angles bevelled, and the lateral edges of the prism truncated ; 
' and in some instances, the edges formed by the meeting of 
the planes of accumination, are also truncated. Sometimes 
the bevelling planes stretch so far towards the apex of the 
crystal that the accuminating planes are scarcely visiUe. 
The crystals are small^ rarely exceeding the fourth of an 
inch in length; they are smooth and shining, and nearly 
semi-transparent. In their other characters they corres- 
pond with the description given in the books of minC' 
ralogy. 



\ 



(129) 

XXIIL An Amendment proposed to the Geological. Chart of 
the United States^ as respects the character of f he north 
side of Long-Island^ xvhich is shown to be alluvial and 
not primitive, as therein stated : in a letter from the Hon^ 
Samuel L, Mitchill, m. d. m. c. &c. to the 
Editor. 

New-York, July4jth, 1811. 

Dear Sir, 

In the sixth volume of the Philadelphia Philofloplucal 
Transactions, is an able and instructive memoir by William 
M*Clure, Esq. on the geology of the United States; ac- 
companied by a map, coloured in such a manner as to pre- 
sent the different formations strongly to the eye. They are 
the same which you showed me latdy, as having been sent 
you in the form of a pamphlet, by one of your correspond* 
tnts in Paris. 

In these I observe, that the north side of Long-Island ii 
represented as j&riirtfVipe, while the south is described a$ 
oUuviaL The ridge of hiUs which extends the greater part 
of its length, from the west to the east, is the barrier. 

Of the correctness of the memoir and chart, as fa^ as 
the alluvial character of Mattawacks is concerned, I enter- 
tain no doubt* But I have reason to suppose, that the por- 
tion of that island, which has been delineated as primitive, 
is, with very moderate exception, alluvial also. 

Formerly, indeed, I was of a different belief. In my re-^ 
port to the Agricultural Society, in 1796, on the mine- 
ralogical history of New- York, I classed this among the 
primeval islands. I was induced so to do, on account of 
the masses of loose and detached granite, schoerl, and 
asbestoid, strewed over the region situated between the 
hilly ridge and the Sound ; the dissimilarity of that soil, 
and configuration from the tract lying between the, ridge 
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and tl^e ocean \ the greater resemblance which the north 
Aide of the island bears to the contiguous continent; and 
above all, the strata of granite and gneiss which qccqi* a| 
and near Hurlgate, on the Long-Island-side of that re- 
markable pass* 

Further observation has led me to suppose that both 
sides of Liongr Island are alluvial, with the exception^of the 
granitical layers before mentioned, being in Newtown : and 
I deem it but just to n^yself and the subject, as well as 
to those who may have been misled by following my former 
ppinion, to state the reasons which have induced me^ iQ 
some degree, to change it* 

"llie first piece of evidence was derived from an eKamina-i 
tion of the strata penetrated by a well-digger, in th^ town of 
NortbvHempstead^ in 18(H* The place where thisop^mng 
was madci is in the land of Mr. G* Rapalje, on the road 
extending across the head of Cow-Neck, between Greats 
Neck and Hempstead-IJarbour. The well was ei^ty £Be( 
^ep ; and thq appeataneea were as follow : 

1st. Sandy loam, or a nuxture of clay and small gca* 
tel-^lOfeet. 

2d. Compact clay-?-l foot. 
' 3d. Sand and gravel-r-^ feet. 

' 4th. Gravel and roundish stones, chiefly of quartz an4 
granite 9 breccias and argillaceous iron-ore, of the size and 
form of paving-stones—rlO feet. 

5th. Masses of grey granite jumbled together— r5 feet. 

6th. Gravel and roundish stones, as ^i the 4th stratum*--! 
3 feet. 

7th. Hard loam-— 3 feet. 

8th. Soft clay— rsix inches. 

9th. Sea-sand^ resembling that found on the shores dt 
tide-water; sharp grit; coarse gravel, and rounded <» 
water-worn stones, variously niixed, and alternately de* 
|)o^ited-^3S ^-3 feet> 
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lOdu Water-^80 feet deep* 

The second proof was afforded by an inquiiy into the 
fttratificatioQ towards the west end of the island, in the town 
of Brooklyn. The result of an examination of the mate* 
jrials thrown out of Mr. Johnson's well, eighty-four feet 
deep, in a spot between Wallaiboght and Guanas, during 
April, 1811, was this; 

1st. Sandy loam— 3 feet* 

2d« Hard concretion, requiring the pick-axe to break it 
up ; formed chiefly of clay, sand, and stones, and strongly 
tinctured with iron of a yellowish red colour ; and inter- 
Bding^ed with rocks of gneiss, hornblende, and brittle ficr- 
roginous slat&-»15 feet* 

dd» Loose gravel, and greyish sand mixed with this 
streaks of gravel ; the sand coarse, quartzy, and of a sharp 
grit ; the gravel mixed with small masses of white quarts. 
Ibid black touch-stone» with now and then breccias, mica* 
Ceous slate and ferruginous sand-stone— 30 feet* 

4th* Alternate layers of sand and gravel, not more than 
fwo or three feet thick, containing sometimes rounded pieces 
of coarse green soap-stone, in addition to the materials in 
the stratum immediately above it-— 1 7 feet* 

5th* After having thus descended fifty-five feet, strata of 
sand isuid gravel occur by turns* They do not respectively 
exceed three or four feet in thickness, and contain marine 
shells^ mosdy of clams and o}rsters. And it is remarkable 
that diese animal remains are never found in the strata of 
sand, but imiformly in those of the gravel only— 29 feet* 

6th. Water, at the depth of 84 feet. 

The third consideration in favour of the alluvial consti- 
tution of the north side of Long-Island, is deduced from 
llie frequent occurrence of animal and vegetable substances 
at considerable distances below the earth's surface. I shall 
state to you a few, out of a great number of cases* 

The shells of clwm and otfsters are found almost univer- 
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sally, sixty feet under ground, in Brookl)^, New-Utrecht^ ' 
Flatbush and Newtown. A periwinkle sheU was disco- 
vered forty-three feet down, at New-Utrccht. In New- 
town, car^omi^e/iTiwo^, sometimes by itself, and sometimes 
incrusted by pyrites, was raised from the bottom of a shaft 
iiby feet deep. In Bushwick, at the depth of forty- five 
feet, they found the body of a tree lying across the well they 
were digging, and they cut through it, rather than abandon 
the job. I say nothing of the wootf discovered sixty feet 
deep, a little to the eastward of Westbury meeting-house : 
nor of the bflrk^ and other parts of a tree^ ndsed from the 
depth of forty feet at Eastwoods ; because both these 
places are situated to the south of the barrier-ridge j and are 
mthih the district allowed by all to be alluviaL But I will 
Qieniion die fact, of wood found at Sucpess, on the veiy 
$Qmmit of the hills, thirty feet beneath the sward. 

These figicts appear to be conclusive on the subject. Yet 
there are two diQijCuhies to be overcome. The firsjC is^ th& 
Hratified^rfmite'otk the shore of Long-Island, at Hurlgate 
and its neighbourhood ; and the second, the detached maasei^ 
tfthe Hie mapertalj varying from the bulk of two or three 
feet square, to the magnitude of the mill'Stone^rocky a soli^ 
tary block which I have computed elsewhere, (3 Med« Rep* 
p. 330) to contain twenty thousand and four hundred cubic 
feet. 

The stratified granite of Long-Island, reaches not many 
miles along the shore, and that only between Flushing Bay 
and Newtown Creek. It seems to extend from the shore 
toward the interior, no great distance ; apparently but a 
few rods. 

In contemplating the loose and nodular rocks of prime- 
val date, it is not easy to assign a perfectly satisfactory rea- 
son for their appearance, in such a state of dispersion, 
among materials of recent formation. But it is a fact that 
alluvial strata, in the very city and vicinity of New- York, 
are supermduccd upon the primitive. Stratified granite^ 



Mitchill on the Gtohgy if Long-Island. 133 

gneiss and steatites^ constitute the old basis of the Man-' 
hattan island ; and yet in diggings away Bayard's hill, the 
heights near Corlear's Hook, and the other natural eleva- 
lions, which are yet partially in being, we unifomdy ob-> 
serve horizontal strata abounding in water-worn stones, 
which are very serviceable in paving the streets. These 
alluvial deposits overlay the more ancient beds of rocky 
matter. They may fairly be considered as the ruins of older 
strata, or as derived therefrom. And if^ in the changejs 
that the materials have undergone, some fragnients have 
not been worn away nor reduced so small as others, but 
8^ retain considerable bulk, their existence can, neyerthe- 
2esS| be reconciled to geological principles. The same cause 
which was powerful enough to arrange the alluvial layers, 
^ we find them^ may have brought along detached and so* 
fitary parcels from their ori^nal abodes. 

On the whole, the only primitive strata upon Long-Island 
exist at Hurlgate ; and there they form but a very nan^oW 
strip ; a mere margin of the shore^ for . the distance of be- 
tween four and five miles. This being the fact, I hope our 
ingenious and enterprising friend may soon receive infor- 
matioin about it, and amend the next edition of his chart 
accordingly. 

While I congratulate you on the rapid progress of mine- 
yalogical and geological researches in our country, permit 
me to renew the assurance of my particular esteem and 
c<»sideration. 

SAM. L. MITCHltlL 



XXIV. Account of the decomposition of VorXAn and pro* 
duction ^Potassium, hy heat: by Thomas Coopbk^ 
Esq. Professor of Chemistry in Carlisle College^ PennsyU 
vaniaj communicated to the EiRtor by Mr. WiLLiAX 
Hembel, Jurir. 

Philadelphla, 13th July, 1811* 

Dr. Bruce ^ 
Sir, 

X HE many abordve attempts which have been made by 
di£Ferent chemists in our country to obtun potassium, pvcs 
a value to the accompanjring letter (which I received from 
Thomas Cooper, Esq. of Northumberhmd, Pennsyhraiua) 
which in my opinion merits publicity. Should you, Sir, be 
of my sentiment, be pleased to give it a place in your use- 
ful JoumaL 

Z remain. Sir, 

With great esteem, your ob't servant, 
WILLIAM HEMBEL, Jun. 



^^ The specimen you sent me of Potassium by Mr* Reidiei 
Hains, procured by Mr. Johns, by means of his apparatus^ 
in England, arrived here in full perfection ; protected by 
the Naphtha* It appeared to be inveloped in a soapy coat- 
ing, formed by the union of the external surface of Po- 
tassium pardally reconverted into Potash, and united widi 
the oleaginous matter of the Naphtha* But on cutdng it, the 
blue mercurial metallic brilliancy was evident ; and it de- 
composed water with a vivid pink-coloured flame, and a 
g3rratory motion, as you described it. 

^* I was so struck with the phenomena attending its de- 
composition of water, that I determined to make some if I 
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• 

could, and invited^VIn H^ins to assist me in the progress 
of the experiment, to which he willingly consented* 

^' I looked over the method of making it at 'the Royal In- 
stitution in- England^ as described in Nicholson's Journal, 
and the improvement on that apparatus^ which Mn Johns 
had published in Tilloch's Magazine; and adopted the 
latten 

*' Dr. Priestly's Laboratory was well furnished with gun- 
barrels. I took one, and had it filled with melted lead, for the 
purpose of giving the necessary curve ; but this did not suc- 
ceedk 

^^ The lead was melted out, and by repeated red-heats, and 
careful hammering, the required curvature was produced ; 
but the barrel was too thin, and it cracked in the ope- 
ration. 

^^ I took another, which seemed to answer very welL I 
had anoth^ piece of gun-barrel ground to it as an cdongi : 
the further extremity being furnished with a brass cock, to 
which was connected by means of a cork, a glass tube, the fur- 
ther end of which was immersed in a small basin of Unseed 
oil. An intermediate tube of sheet-iron, for the purpose of coif- 
lecting the distilled Potassium (about six inches long) was in- 
serted half within the curved tube, and half within the 
rnhngCj which was carefully and accurately ground, to fit the 
curved tube. The curvature within the furnace, was filled^ 
for the length of nine inches, with chippings of malleable 
iron ; for I could procure neither clean iron filings, or turn- 
ings. The other end of the gun-barrel (at the breech) was 
stopped by the common screw used in all gun-barrels. 

*^ The apparatus thus made, was fixed in a portable air- 
furnace, of nine and an half inches, internal diameter, fur« 
nished with a dome, and a pipe of about four feet in length. 
The filings were exposed to a full white heat, in this (very 
excellent) air-furnace, and then, the screw at the breech 
being taken out, about an ounce of fused caustic potash 

VoL.^L S 
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was .gradually put in ; the projecting end of the tube nexH 
the breech being previously exposed to red heat. 

^^ Havbg no perfectly pure alkali, and not being satisfied 
Vridi Berthollet's process of procuring it, by dicspluticm in 
alchdhol, either in point pf ease or purity, I made it myself, 
duis: 

^' I took about a pound and an half of lime ; I exposed it 
in a large black-lead crucible to a full red heat, for four 
hours ; I mixed one pound of this, with one pound of goo4 
pearlash ; I poured on it one and an half gallon of boiling 
water, and after stirripg it, left it to subside for two hours* On 
ftdding an acid to a small quantity of the clear solution, 
i^ot the smallest appearance of effervescence was observed* 
I poured off the clear liquor, filtered it through cottQ9» 
washed the remaining sediment with one and an half gallon 
more of boiling water, filtered it, then evaporated the whole 
over a charcoal fire in the open air. This was done ki |^ 
large copper basin, silvered with the common miicture flf 
muriate of silver one part, whiting one and an half ^9t% 
cream of tartar one and an half part. Being evaporated neai^ 
to dryness, it was tried with an acid, a sliffht effervese^Qt^ 
Appeared, probably from the absorbtion of carbonic aci4 
from the atmosphere, during four hours evaporation. The 
nearly dry solution was then put in a clean iron crucible^ 
gradually boiled, and then melted in a low red heat* It was 
ihen cast on the cc^per basin, and whilst hot, broken into 
pieces^ and put into a glass botde. In this way, a pound 
averdupois, ofpearlash, will furnish nearly four oz.troy, 
of solid fused caustic alkali. 

" The curved part of the gun-barrel, containing the filings, 
being of a white heat, and six inches of the breech end which 
projected out of the furnace being brought to a red heat by 
the application of hot charcoal, the potash (about on^ 
ounce) was put in, and the breech closed with its screw. 

" All the other joints were luted with fat lute (lime and 
linseed oil.) Hydrogen gas came over abundantly; the 
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heat ifras continued for half att hoar, the apparatus eookd, 
taken to pieqes, examiiiedf but not a particle of potassium } 

** On carefully examining the gun*barrel, three smalt 
holes appeared to have been burnt into it. To which the 
jbilure was attributed* Anotlier gun^barrel Was taketi^ 
bent, ground, filled with iron chippings, the experiment wai 
conductecl as before, but the barrel was not accurate^ 
ground to the straight joint or ahnge; this failed also. 

^^ A thick well made rifle-barrel was then taken, it wa0 
filled with a faggot of clean iron wire ; the experiment Was 
conducted as before* The caustic alkali was distilled ovtse 
itfi substance, chiefly undecomposed, but the surface of dl# 
bekt of alkali exhibited unequivocal signs of potassium | 
ilie scrapings taking Are in the air, alid most vividly oti 
water. 

^ Monday, June a4thj finding the itit<srstidcis between 
the wire too great, I directed the wire to be cut into smaitt 
jneces of abdUl an eighA oC an inch long $ the curvature tf 
the gun-barrel was lessened ; it was filled with these cutA* 
tings.; aA ounce of dry, (used, causdc potash was used ; the 
1^072^0 furnished with a brass cock, was screwed to the curved 
barrel by three small screws. All the joints were luted with 
fat lute. The white heat was given to the curvature of the 
barrel, the red heat to the projecting end of the breech. The 
potash was put in at twice ; this took ten mmutes ; much 
hydrogen gas escaped, both at the breech and the glass 
tube, which was now immersed in olive-oil. The heat wAa 
kept up about fifteen minutes. In half an hour the apparatus 
was taken out, cooled, taken to pieces, and as much potas« 
sium procured as would fill one fourth of an ounce vial* It 
was of the purest and most brilliant silvery lustre* It took 
fire In the air, and vividly in water. It was soft, spread 
imder the knife, and appeared to have all tfie most perfect 
qualities of the purest potassium hitherto made. I could 
not weigh it, but I am not beyond the marie in saying we 
procured sixty grains. 
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,' ^I had not half sufficient naphtha to cover it« It decom- 
poses oliveroil, with great frothing ; and was quickly dete« 
riorated* It sunk in ol* tereb* decomposing it, and pror 
ducing constant streanas of gas, which gave a frothy ap- 
pearance to the spirits of turpentipe, and in about three 
hours, turned of a dark brown colour, the potassium still re? 
taining its silvery metallic lustre* Qow it will arrive at Phi* 
ladelphia, I know nqt. Mr* Hains will bring yoi^ the whole 
results 

: f < The chippings of wire are bright ; they ar^ no longev 
iron ; they s^re not steel* I send them to you. What ber 
comes of the qxygen ? for pertainly causdc potash is a me-r 
tallic oxyd^ There is no appearance of oxydated iron fron^ 
the curved tube, nor of what Qr. Priestly and the EngiisI^ 
workmen call finery cinders. 

r ^f I am a^ yet unable to give ap opinion. I finished my 
successful experiment this morning, and Mr. Hains goes off 
tit 6 o'clock to-morrow morqing. J shall w^Jte furtiher tq 
you when I. know more. 

: !' In the mean time I am with very kind respect, 
f' Pear Sir, your friend, . 

« THOMAS COOPER,'^ 
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^, B. An earthenware fiimace, 2 feet in height, which niay 
be separated at C. Diameter of the furnace : at A. 5 
inches ; ^t 5. *( inches \ 2xC.It 1-2 inches. 
^ J). The ash pit. 

E. Dqoy to supply t}ie fuel. 

]F. Sheet-iro]|> bent, to contain a charcoal fire, outside th^ 
furnace, at the end of the present apparatus. 

fi. b, c, d. ?♦ A bended gun barrel, divisible by an air tight 
jpint at 4» within which is inserted a tiibe of sheet iro^jj 
ft g. extending 3 inches each way frpm the joints 
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^. b. Six inches of the large end of the gun barrel, heated to 
redness^ by a charcoal fire contained in F* 

b. c. Part of the barrel containing iron wire cut fine, to be 
heated to whiteness. 

e. d* Short bend of gun barrel, 3 inches : which begins to 
decline, immediately at leaving the inside of the furnace, 
d. e. Strait part of the gun barrel^ 16 inches long^ to be 
kept cool by the application of wet cloths. In the lower 
end of this is a brass cock h. connected with a glass tube i. 
inserted into a bowl of olive oil k. which rises in the tube 
after the hydrogen gas has ceased to come over. 



3{XV. MinerahgiccJ and Geological observations on New^ 
Jflav,en qndits vicinity* By Benjamin Silliman, Pro^ 
fessor of Chemistry and Natural History in Z^le Cql- 
. lege.^ 

X HE Mineralogy and Geological Structure of New-Haven 
and its vicinity have been but recently examined with much 
attention. This examination is not yet completed, but the 
following facts, and the observations connected with them, 
will probably be found tolerably correct. 

The plain on which New-Haven stands, is a secondary 
country, evidendy of recent formation : it is wholly alluvial, 
and is composed of beds of siliceous sand and gravel, ar- 
ranged in strata nearly parallel, and extending; tq a depth 
greater than any wellst have yet penetrated. The sand i^morc 
or less ferruginous^^ and presents no interesting minerals, ex- 
cept suci^ as appear to have been accidentally deposited, op 
brought from other situations ; vi?:. Quartz, Flint, Jasper, 
l^eldspar, which are considerably abundant, and Agate^ 
Sappare, and Garnets, which have be^n found in a few 
instances. 

There are no rock formations in this plain, except a very 

* Read be£»re the Connecticat Ac»<lem7} with whofe permiffion tnd apprqr? 
^tum it is now publiihcd. 



recent Md fmbla ssmdstone, which occurs m 1 hm pUotei. 
and appears to be little morte than an indurated mass^ com" 
po&ed of similar materials, with the loose sand and gravel of' 
the plain* 

The fine amphitheatre of hills which encircka N^w-^ 
Haven in all parts^ except those occupied hy the water, prcf 
•ents an interesting variety, both ais it respects its geologptat 
formation, and the individual minerals which have been dis- 
covered* On the eastern side of the harbour, the rocks are 
chiefly granite, green-stone, and sand-stone* ^ 

Only a few rocks of granite occur, and they are jkrobably 
the commencement of those extensive granite ranges^ wluch 
occupy the middle and eastern parts of Connecticut* 

The sand*-st6ne is extremely coarde, and may m<^ jlM^ 
pefly be called, at teast in many instanced, d c^ng^ometate, 
or pudding-^tone. 

Green-stone hills, accompany the sand-stone all akmg the 
eastern side of the harbour, as high as the village of OragOilfi 
and probably much farther. The sand-stone is beneath, ami 
the green*9tone reposes on it« Steatite, or so^-ston^tias 
been observed in this sand-stone, in small masses* Thp ^een« 
stone of these hills is broken into small fragments, most of 
which do not exceed two or three inches in length* 

North-east and north-west of New-Haven, at the dis- 
tance of two miles from the town, and from each other^ rise 
two perpendicular eminences or bluffs, exhibiting precipices 
of naked rock, and called the East and West Mountains* 
Contiguous to these, are several smaller eminences of th6 
same description, the largest of which runs off at right an* 
gles from West Hock^ in an easterly direction, and is callea 
iPine Rock. This assemblage of eminences forms the ter- 
mination of several extensive ranges of the same naturci 
which run a great distance into the interior of New-Eng- 
land, forming numerous bold precipices, among which are 
the celebrated ones called Mount Tom, and Mount Holy* 
oke, near Northampton* Our remairks, on this occaaioiii will 
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t^ coix&ied to the East and West Mountains, and thieir im^ 
ipfidiate ^pen^ges* They possess so many features im 
i^pmmon, that they may be confidered together with advan- 
tage j while their diiptmct peculiarities may also be pointed 

|>ut. 

Although it is the province of mineralogical description 
fp consider only th^ nature of the substances of which it 
treats, Qt^e cannot contemplate the^e eminences without ad- 
miring themf a^ forming bold and beautif\d features in the 
ppenery around ]Vew-{j[aven. 

There ^n be no hesitation in pronouncing them to he 
green^stone rocksy called by the popular name of Whin, in 
Scotland \ and Trap^ more generally throughout Europe* 
The term B93alt, has been more loosely and inaccurately ap- 
plied to recks of this description. It properly belongs to 
one variety of this family, of which the Giants' Causeway, 
and the Caveof Fingal, are celebrated examples. Tbere is 
a striking resemblance between the green<^tone mountains 
fif N^w-^Sngland, jumong themselves, and the same descrip* 
tion of mountmns in Scotland, and probably in other parts 
of the world. They present high mural precipices, per« 
lecdy naked and rude. Their fronts are composed of vast 
assemblages of columns, more or less regular, frequendy af* 
&Cting the prismatic form^ with considerable, and some- 
^mes with surprising regularity. A fine example of this 
latter circumstance occurs at Mount Holyoke. Rocks of 
this description are full of cracks and fissures, from which 
^ause it probably arises, thatthe/are prone to break oif and 
fidl ; an effect which is doubtless produced by the freezing 
of water deposited in die cavities. Hence, vast masses of 
firoken rocks, from the smallest size to that of the largest 
columns, are usually found sloping from the bases of these 
mountains up their fronts, sometimes for more than half 
"" their height. They are also distinguished by sloping backs, 
declining so gradually, that in the rear, the ascent i$ often 
easy, while in front it is impracticable. 
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These circumstances are no where more conspicuous dian 
in the green-stone mountains of New- Haven. An observer' 
placed at the foot of the West Mountain particularly^ is 
forcibly struck with the grandeur and sublimity of the nu- 
merous and lofty columns which there form an extended 
front* 

Those rocks are composed principally of feldspar and 
hornblende; among which quartz is sometimes interspersed* 
Iron enters considerably into their composition. Hence^ 
during their decomposition, which takes place slowly in the 
weather, iron rust gradually covers the exterior of the stone^ 
thus giving it a reddish brown appearance. The green* 
stone of New-Haven, has been found by experiment, to be 
fusible in a furnace, and to produce a blackish glass. 

It may not be improper to remark, that it forms an excel- 
lent building stone, and is extensively employed for that 
purpose in New-Haven.* 

The green-stone mountains which have been described; 
belong to the class of secondary rocks. This is proved 
beyond controversy, (whatever system of geology be adopt^^ 
ed) by the fact that they stand upon strata of sandstone. 
Sand-stone is, by all geologists, acknowledged to be formed 
from the gradual disintegration of other rocks ; and there- 
fore, whatever other rocks repose on it, must necessarily 
be secondary. The junction of the sand-stone and the green- 
stone in these hills, may be distinctly perceived in a number 
of places. 

There are some particular minerals found in these rdcks 
which deserve notice. Iron pyrites, in minute pieces^ and 
sometimes imperfecdy crystallized, is found disseminated* 
Grey sulphuret of copper is sometimes seeh, connected 
with crystallized quartz. Epidote occurs in veins. Preh- 
nite occurs also in veins, and in nodules ; having a distinctly 

• It is worthy of notice, that moft varieties of the Trap or Green-stone 
rocks, if heated red-hot, plunged into water, and pulverized, become a gooi 
•ubftitute for the Puzzolana of Italy, in forming a water-prodf mortar for th« 
conftruction of piers, docks, &c. 
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radiated structure, and the characteristic green colour of 
diat mineral. Very beaudful specimens of it are found at the 
£ast Rock, crystallized, in veins, and in distinct globular 
concretions. This mineral probably abounds in the green* 
jstone ranges of Connecticut ; for it has been found at Farm* 
ington, near Berlin, and also at the Pine Rock» At the lat-^ 
ter place, it forms numerous perpendicular veins, rarely ex- 
ceeding one fourth of an inch in thickness* They are con- 
siderably decomposed and injured by the weather ; nor have 
any specimens been fovmd at the Pine Rock, which can 
compare either for soimdness or beauty with those of the 
East Rock. 

Another interesting mineral found in these rocks is. Zeo- 
lite. It occurs at the East Rock, but is most abun^ 
dant at the Pine Rock. It is in veins, in superficial 
coatings on the stone, and in loose pieces lying among 
&e broken rocks. There appear to be several varieties ; 
viz. mealy Zeolite, lamellar or foliated, and radiated. The 
lamellar variety is frequently crystallized ; but unfortunate- 
ly, the specimens are so much injured, that they possess but 
Utde beauty. The veins of Zeolite^ when found in place, 
are horizontal* 

It may not be amiss to remark, that in deciding the cha- 
^ racter of the two last mentioned minerals^ their specific gra- 
vity was ascertained to correspond with that mentioned in 
the systematical books. The Zeolite was found to be soft ; 
to intumesce before the blpw-pipe, and fuse into a white 
enamel, and t6 gelatinize with acids. The Prehnite intu- 
mesced before the blow-pipe, and melted into a greenish 
slag. It was so hard as to scratch glass, and give sparks 
with steel. 

it is somewhat gratifying to find these minerals so com- 
mon in the green-stone of the old worlds associated also 
with that of the new. 

Leaving the West Mountains, the circuit of the hills is to 
the south. New features here present themselves ; not how- 

VoL. I. T 
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ever without considerable resemblance to the country which 
we last described. For about four miles, ranges of green- 
stone continue, accompanied, however, and frequently inter- 
rupted by, extensive strata of a singular rock, to which it is 
not easy to give a name. It is universally schistose in its 
structure, and distinctly stratified. The direction of the 
strata is nearly the same with that of the hills. They in- 
cline generally to the west, sometimes at an angle of ftx)m 
30 to 45 degrees, and sometimes becoming nearly horizon- v 
tal. The rock is composed of distinct layers of quartz, va- 
rying from a mere line to an inch in thickness ; between 
which are interposed layers of a distinctly slaty substance, 
which sometimes verges towards Mica, Talc, or Chlorite ; 
at other times passes into clay slate and green-stone slate. 
It occasionally has a glistening appearance, is very soft, and 
has a distincdy saponaceous feel ; but frequendy its feel is 
dry and meagre. 

Within about two miles of the sea-shore the green-stone 
ceases. The country becomes distinctly, and wholly strad- 
fied. The strata are similar to those which have been de- 
scribed ; but nearer the shore, and contiguous to the village 
of West-Haven ; the rock changes into a perfect slate, ly- 
ing in very extensive and beautiful strata, forming conti- 
nuous and high ledges, with intervening chasms. This slate 
appears to be intermediate, between argillaceous slate and 
chlorite slate ; verging sometimes toward the one, and some- 
times toward the other. The strata continue quite to the 
sea -shore, and jut upon it in abrupt and broken cliffs. Those 
cliffs, in some instances, run direcdy into the sea, and are lost 
beneath the water ; rising, however, occasionally into litde 
islands, at some distance if ova the shore ; thus indicating 
that this formation is probably extensive. 

The beach, which forms the margin of the shore, about a 
mile below the village of West-Haven, presents an interest- 
ing phenomenon, the solution of which may be found in the 
rocky strata we have been describing. The beach is covered 
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with magnetic iron-sand, uncommonly pure, and very sen- 
sible of the magnet. It may be obtained in large quan- 
tities, and is used by the inhabitants of New-Haven for 
sanding paper, and sometimes for an ingredient in a firm 
and durable mortar. 

The origin of the iron -sand we h^ve mentioned appears 
to be this : the strata at this place seems to be decidedly 
chlorite slate, and abound in minute crystals of magnetic 
octahedral iron-ore. The sea lashes the rocks at every 
tide ; and in all probability, the same kind of strata continues 
extensively beneath the surface. The rock being one which 
is easily disintegrated, the iron is thus washed out, broken 
by friction, and by the flow of the waves thrown back upon the 
shore. It is not often, perhaps, that a geological fact admits 
of more satisfactory explanation. 

There can be little doubt that the extensive strata are pri- 
mitive ; and it is very probable that the contiguous green- 
stone is primitive likewise. Its structure, is considerably 
difierent from that of the secondary green-stone, described 
above. It is much more porphyritic, and it frequently con- 
tains numerous crystals of white feldspar, of considerable 
size. In some instances it alternates with the schistose 
strata ; and no observations hitherto made will justify the 
conclusion that these rocks, like the East and West Moun- 
tains^ rest on sand-stone, or any other secondary rock. 

Leaving the hills which immediately bound the plain of 
New-Haven, and proceeding westward to the great road 
leading to New-York, some additional facts naay be no- 
ticed. Green-stone continues to be the prevailing rock of 
the country ; and for several miles, we cross extensive 
ridges of this rock, and of green-stone slate. 

At the distance of five or six miles from New-Haven, 
strata of green-stone slate become very extensive and regu- 
lar. Their direction is very nearly north-east and south- 
west ; and their dip is from 30 to 40 degrees. 

The country here is filled with ridges, consisting chiefly 



146 SilHman on the Mineralogy and 

of green-stone slate, which look generally to the south-east. 
They have considerable chasms, or small valleys, between 
them, so as to resemble very much a series of billows^ when 
the sea runs high. 

To this general formation there is one remarkable and 
striking exception. About five miles west of New-Haven, 
commences a range of serpentine, common and noble, and 
mixed, morg or less, with primitive lime-stone and bitters^ 
path. As this range proceeds westward, the lime-stone pre- 
dominates more and more over the serpentine ; and soon 
the rock becomes primitive stratified lime-stone. This con- 
tinues in the same direction, in nearly uninterrupted ridges, 
for three miles at least ; and, as is asserted, several miles 
farther. Thus, a circumscribed space not exceeding one 
fourth of a mile in breadth, and running in length, as has 
just been specified, intervenes between ridges of green- 
stone, and even in some instances, alternates with it ; this 
rock, forming its boundary on the north, and also on the 
south^ and in some places coming into direct and visible 

contact with it. 

» 

These strata of lime-stone are remarkably regular, TTieir 
direction and distance is the same with that of the green-stone 
slate. In a fe>\r instances, the lime-stone is interrupted by 
green-stone, and chlorite slate. 

A quarry has recently been opened in these calcareous 
strata, for the purpose of obtaining marble \ for the lime- 
stone, which has been nienuoned, appears properly to de- 
serve that name. 

The structure of the rock is schistose. Its texture is mi- 
nutely granular : its prevailing colour is that of the Italian 
dove marble, but very much variegated by innumerable 
veins of calcareous spar, or bitterspath, of a very pure and 
brilliant white, by an admixture of serpentine, forming 
green spots, and by black spots and clouds, which some-r 
times are magnetic iron ore, and sometimes appear to 
be serpentine, of a dark hue. Marble also, occurs 
here, of a deep black, beautifully illuminated by white 
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clouds* As far as the investigation has gone, these cal- 
careous strata are divided into large distinct tables ; so that 
thqr can be taken out, in many instances, without mak- 
ing any other fracture than what exists naturally* Pieces 
of this marble have been sawn and polished ; and although 
only weathered pieces have hitherto been tried, the stone 
exihibits so fine a texture, so high a lustre, and such beautiful 
delineations of colour, as justify the belief that as a msq-ble, 
it will prove a useful acquisition to the country*"^ 

It lies immediately upon navigable water, which, at the 
the distance of two miles, communicates direcdy with Mil- 
ford Harbour and Long-Island Sound, and is sufficiently 
copious to work the mills necessary for sawing it. 

Serpentine occurs in this range, in various places ; and it 
appears to be indeterminately mixed with the marble in va- 
riou3 proportions, $o as to give the beauties of colour be- 
longing to each* The terpentines which is found at die east- 
em end of this range, is principally yellow and green, marked 
with numerous shades, clouds, and veins, arising from the 
admixture of magnetic iron ore, and other substances* It 
admits of a handsome polish, and is very beautiful* The no- 
ble serpentine which is found in it is of a very deep green, 
mixed with yellow, and is susceptible of so high a polish as 
to become a perfect mirror. 

Green Talc, resembling French chalk, is sometimes to be 
met with between the strata of lime-stone* 

Asbestos is abundant in this range, existing chiefly in the 
serpentine, and is very handsome. Its colours are various 
shades of white, blended with green* It is intermixed ^ith 
bitterspath, and contains numerous pieces, and sometimes 
large ones, of magnetic iron ore* Amianthus is also found 
here, in some instances, nearly as fine as that of Corsica. 

A considerable number of other minerals are found in 
this vicinity* Steatite, or lamellar Talc, occurs near the mar- 
ble, and is used by the inhabitants as a substitute for chalk* 

• The difcovcrcr of this marble was Mr. Solomon Baldwin, a ftudent of 
Yale College. 
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Fine specimens of Tremolite, Common, Asbestos, and 
Glassy, are found in rocks composed of Dolomite and 
Quartz. 

Epidote is very abundant in this region. It exists chiefly 
in veins, in green-stone, slate^ and other rocks, and is some- 
times massive ; but handsome specimens of a radiated Struc- 
ture have been obtained in calcareous veins, nmning 
through green-stone slate. 

Chlorite is frequently found ; sometimes penetrating cal- 
careous spar and quartz, and sometimes in veins, in green- 
stone-slate, and other schistose rocks. 

Actinolite occurs in green-stone, which often contains 
micaceous magnetic iron ore. 

Phosphate of lime is sometimes found in detached 
nodules of granite, in the neighbourhood of the marble. 

Jasper, flint, red and common quartz, pudding-stone, 
and pitch-stone^ are considerably abundant in this re- 
gion. 

iron pyrites is found, both massive and in cubical ays- 
tals. 

Lead, in the form of Galena, has been repeatedly disco- 
vered. A few years since, several hundred weight were 
found within half a mile of the range of serpentine^ and re- 
peated attempts were made to mine for it ; but it was not suf- 
ficiently abundant to prove profitable. Lead has also been 
found in small quantities, in several places, Within a few 
miles of this. 

P. S. Although not within the province of this essay, it 
may not be amiss to preserve in this place the memory of a 
curious fact concerning the discovery of native copper, a 
few miles from this town. Copper is still known to exist 
in various places in the Hamden Hills, and attempts have 
been repeatedly made to work shafts for the purpose of ob- 
taining the copper, but the business has never been prose- 
cuted to effiect. 
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The fact now to be mentioned, seems to justify the hope 
that at some future period, copper mines may be successfully 
worked in this vicinity. 

The following account is taken ixpva Mrs. Doolittle, of 
this town, the daughter of the person who discovered it. 
She relates, that her father, Mr. Josiah Todd, of North- 
Haven, when gathering fruit on the Hamden hills, disco- 
vered a mass of native copper, weighing about 90 pounds, 
which he obtained and preserved. It was lying on the sur- 
face of a flat rock, in some places adhering to it, and even 
xxmning into its crevices. He, with several other persons, 
bought for more ; but as they, by their own confession, had 
Superstitious fears respecting it, they probably did not make 
a very minute investigation, and no more was found. 

This mass passed through several hands, and was finally 
obtained by the son-in-law of the discoverer, a copper- 
smith, who considered it as very free from alloy, and used 
it in the course of his business. It existed, and was used, 
within the remembrance of Mrs. Doolitde and her son, of 
this town, and a part of it even ten or fifteen years since. 
Unfortunately, no part of this interesting natural production 
can now be obtained, nor is the precise place of its discovery 
kndwn. 



XXVI. A Description of several Combinations of Lead^ Ltely 
discovered at Northampton^ addressed to the Editor* By 
William Meade^ M.D. 

Sir, 

Wf HEN I had the pleasure of exhibiting to you part of my 
collection of American minerals, I observed, that you were 
struck with a variety of interesting specimens which I had 
obtained from the neighbourhood of Northampton ; particu- 
larly those rare combinations of lead which are connected 
with the ore lately discovered at that place, the geolo- 
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gical description of which is so accurately given by pro** 
fessor Silliman, in your last number* 

If a short description of those varieties which are scarce, 
is considered in any degree interesting, I take an early op- 
portunity of communicating it for your information* I shaU 
soon have the pleasure of presenting you with specimens of 
the sulphate, muriate, and molybdate of lead, such as I shall 
here describe ; at the same time I regret that I have not yet 
obtained these in such abundance as to afibrd sufficient quan- 
tity for a complete chemical analysis, without destroying 
the beauty of the specimen. I have only been able to sa- 
crifice about thirty grains of the sulphate of lead, so as to 
satisfy myself that I was not mistaken as to its character* 
Indeed, the external characters are so well defined in them 
all, as to leave little doubt on the subject, even with the very 
limited knowledge of mineralogy which I profess to have* 

SULPHATE OF LEAD. 

C?/iW/r— perfectly white. 

Zt/^^r^-*— vitreous, approaching to the diamond* 

Transparency'^in some parts translucid^ in others, per* 
fectly transparent. 

Fracture — splintery. 

Hardness — is easily scraped with a knife. 

Specific gravity — 6. 200. 

Nitric acid has no action upon it. 

It decrepitates before the bloW-pipe, but when this ceases, 
and the flame is urged, the mass fuses, and it is very easily 
reduced into small globules of metallic lead. 

It occurs crystallized in plates or tables, which are set on 
cubes of galena, and not unfrequently in cavities of quartz, 
which is the matrix of this ore. 

It is easily distinguished from carbonate of lead, by it^. 
brilliant lustre, as well as its crystallization, and most parti — 
cularly by its insolubility in acids. 
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MOLYBDATE OF LEAD* 

Cbfoz/r— dark wax yellow. 

Lustre — none. 

Transparency — ^none. 

Hardness — brittle, and easily yields to the knife. 

Soluble in nitric acid, without effervescence, and only 
when heated : decrepitates before the blow-pipe, and melts 
into a grey mass, which by urging the heat considerably^ 
shews small globules of metallic lead, but is reduced with 
much more difficulty than either the sulphate or the carbo* 
nate ; from which circumstance, as well as its peculiar wax 
^ yellow colour, it may be distinguished from them. There is 
BO difficulty of distinguishing it from the phosphate, as the 
native phosphate of lead is not reducible, by the blow- 
pipe. 

It occurs here in small tabular crystals, set on their edges 
in cavities of crystallized quartz, and frequently intersecting 
each othen 

MURIATE, OR CARBONO. MURIATE OF LEAD. 

.T 

Colour — very light green. 

Lustre and Transparency — ^vitreous, and nearly transpa- 
rent ; the edges of the crystal having nearly the lustre of a 
precious stone. 

i^rac^Mr^— glassy. 

Hardness — ^brittle ; yields to the knife easily. 

It is found crystallized on compact galena, in groups of a 
cubic form, terminated by tetrahedral pyramids. 

When heated on charcoal, it melts into an orange coloured 
:tnass, through which, on urging the flame, small globules of 
laietallic lead appear. 

It is slightly acted upon by nitric acid when pulverized, 
l^ut a small portion only of it is dissolved. 

Vol. I. U 
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XXVIL A description of the Cheechunk Springs in the- 
town of Goshen^ Orange County^ fN» T.J by j9r. David- 
R. Arnell. 

X HIS spring, which has for a number of years past obtain- 
ed and held some celebrity for its medicinal properties, is si- 
tuated about three miles west from the village of Goshen, ii^ 
a hollow, suiTounded with hills on all sides except the norths 
where a small stream constantly issues from it, and runs inta 
a swamp or bog meadow, of about eight or ten acres ; the 
leaves, soil and stones along the stream for about eight rods, 
are covered with a ferruginous crust : several other springs 
are seen issuing from under the hills into the bog meadow, 
none of which have any mineral impregnations or appear- 
ances. There are no calcareous rocks or stones in the neigh- 
bourhood of the spring which can be discovered, and the 
soil around it is a light gravel. 

Several experiments were made upon the water, the most 
material of which show the following results, viz. 

Expt. 1st. With a tincture of galls, the water turned 
%lack immediately, and upon evaporation, left a black ferru- 
ginous sediment. 

2nd. With equal parts of lime water it soon became tur- 
bid, and after standing some time, deposited a sediment 
which appeared to be carbonate of iron, and carbonate of 
lime. 

In this experiment, the water, after standing about two 
hours, gave out all its sediment, which was considerable, and 
in a few days a crust was raised on the surface of the water, 
which was simple carbonate of lime, without any of the iron; 
this was in some measure produced by that portion of the 
external air which was received into the vessel through the 
cork^ after standing a considerable time. 

3d. With tincture of turmeric it changed to a reddish 
brown. 
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Expts. 4, 5 and 6. No change was produced by the addi- 
tion of potash water, nor sulphuric or nitric acid. 

7th. The temperature of the water in the spring is at 48*, 
of Fahrenheit's thermometer. 

From these experiments it appears, that the water contains 
carbonate of iron and carbonic acid gas, in which it only dif- 
fers from common water. 



XXVIII. On the deoxidation of Potash: by^ 
Mr. George Chilton. 

X HE deoxidation of potash by iron, has excited considera- 
ble attention among the professors and practical chemists of 
this country : some of whom having failed in their attempts 
to obtain potassium, were inclined to regard the experiment 
as doubtful and capricious : and it is even said that Profes- 
sor Davy, at the Royal Institution, very seldom succeeds* 
These circumstances did not fail to renew the desire I had 
long intended to gratify, of attempting the reduction of pot- 
ash in this way, but which had been neglected partly, at least, 
from the expense of the apparatus. Economy led me to 
think of substituting something more simple, and cheaper 
than the bent tubes in common use. It occurred to me that 
as potash is volatilized at a white heat, it would pervade the 
capacity of a straight tube as completely as it would that of a 
bent one, and would, therefore, be as much exposed to the 
action of the iron turnings destined to abstract its oxygen. 
Following this obvious idea, I took three pieces of straight 
tube, one of which was the thick end of a musket-t^arrel. 
Xnto this piece I ground the other two, air tight, one at each 
end. The middle piece was filled with iron turnings, coated 
sind placed in a temporary furnace, consisting of a few 
fcricks, laid together on the hearth of a smith's forge. 

A small inclination was given, in the grinding, to one of the 
pieces, to allow of the easy flow of the melted potash. The 
lOther, intended to receive the condensed potassium, was fur- 
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pished with a glass tube and stop-cock in the usual way* The 
experiment succeeded. On taking the apparatus to pieces^ 
the end of the potassium tube presented potash, blackened 
by oxide of iron. This being removed, other matter ap* 
peared : but, being as anxious to ascertain the existence of 
potassium as to collect it^ a little water was dropped into the 
tube, which was followed by an explosion, and considerable 
heat. A litde more produced a second explosion, attended 
with flame, which issued to the distance of six or seven 
inches from the end of the tube, The experiment was re- 
peated, with the difference of using card-teeth, instead of 
iron turnings^ and was successful. A quantity of potassium 
was collected, but in this second experiment the tube was 
completely fused. These experiments were made on the 
24th and 26th days of August. 

My present apparatus is more simple, consisting of two 
pieces only. It is formed by cutting off a piece about 15 
inchea long, from the muzzle of a musket-barrel, and grind- 
ing it into the breech. This piece is intended for the potas- 
sium tube. The turnings are put next to it, in the longer 
piece, part of which projects out of the furnace to receive the 
potash, after the turnings have been brought to a white heat. 
The simplest apparatus for a single experiment is a straight 
musket-barrel, which may be had generally, for seventy-five 
cents : and as it must be cut, to get out the product of the ex- 
periment, it may be converted into the one alluded to in fig. 2. 

REMARKS. 

1. It appears to be of consequence that the tubes should be 
clean. This is easily accomplished when they are straight, 
by scrubbing them with sand and oil. The oil remaining 
in the corroded parts tends to the reduction of the oxide 
that may be lodged there. 

e. The part exposed to the fire should have a refractory coat. 
Fire-clay and pounded porcelain are perhaps the best ma? 
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terials^ as a mixture of fusible earths will promote the fu- 
sion of the tube* 

;3* The potash should be as dry as possible : but as it is dif- 
ficult to prevent the absorption of moisture, the stopper 
may be left out during the fusion of the potash. The wa- 
ter will escape principally at that end of the apparatus. Or 
the potash may be fused in a silver spoon, on a red hot 
iron, and poured in. 

Af The joint should be set up with a blunt chissel, luted, and 
kept cool, at the distance of about three inches from the 
fire. The tightness of this joint is very material. — I have 
since witnessed a failure, owing to a small leakage in this 
part, the luting of which had been neglected. The water 
used to cool the tube was drawn in, by capillary attraction, 
among the turnings, and produced a perpetual source of 
hydrogen* 

5* The heat should be suddenly raised, which is readily ac- 
complished by bellows. I was present at an experiment 
which failed, in consequence of a deficiency in the draught 
of an Accum's furnace. The turnings were oxidated be- 
fore the necessary degree of heat was produced. 

6. The iron turnings or card-teeth should exceed the potash 
in weight, as the affinity is doubtless aided by quantity. 

7- The potash in my experiments was caustic, freed from 
foreign salts, and prepared by myself. 



Plate 1. Fig. 11. 

A. Potassium tube. 

B. Piece of musket barrel containing the tumings< 
c. Potash tube. d. Stopper of iron. 

£. 'Blast hole. 

F. Bricks constituting the furnace* 

G. Glass tube. 
H« Cup with oil. 
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Plate I. Fig. III. 

A.. Potassium tube. 

B. c. Tube containing the turnings. The part at c. deceives 

the potash without the furnace. 
JD. Stopper of iron. 
£• Furnace of bricks. 
^. Blast hole. 
G. Glass tube. 
H. Cup with oil. 

^o#^.-»Apparatu8 for diis experiment is cheaply fitted Up by Mr. Woo^ 
worth, an ingenious mechanic at Greenwich. 



XXIX. Observations and experiments on several Mineral 
Waters in the State ofNew-Tork. By Mr. John Griscok. 

Xn the course of a tour which I performed last summer t^ 
the northward, I sought for amusen^ent, among other things, 
in the application of a few chemical tests which I carried 
with me, to the waters of several mineral springs which fcU 
in my way. Some of these are well known as the resort of 
gaiety and fashion, as well as the temporary abode of the va- 
letudinary, who seeks to relieve a distempered constitution 
by drinking freely of those salutiferous fountains, and breath- 
ing the mountain air which surrounds them. 

A correct analysis of the water was in no case my object, 
as neither time nor convenience served me for the underta- 
king. The results, however, which were obtained, will not, 
I trust, be misplaced in the Mineralogical Journal, especially 
if the mention of them should offer inducements to any of 
its chemical readers to make further researches of this na- 
ture. The field of enquiry, as it respects our mineral wa- 
ters, is imdoubtedly wide and promising. 

In passing up the North River, the water, on entering the 
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Highlands, was observed to become more limpid and colour- 
less ; and on examiningit by re-agents, opposite to West Point, 
I was surprised to find, that in a position so far below the 
reach of the tide, there was no indication whatever of ma- 
rine salt. Nitrate of silver produced no discernible cloudi- 
ness ; ncSr was the water affected by any of the tests ordina- 
rily used, excepting tincture of galls, and prussiate of potash* 
These occasioned a slight discolouration, arising no doubt 
from the presence of a small quantity of iron, as it i& 
well known that this metal prevails in some of the adjacent 
mountains. Hence we may consider the waters of the Hud- 
son in this neighbourhood, when not disturbed by uncom- 
mon tides, as a remarkably />wr^, though not a strongs chaly- 
beate ; and who knows but that the genius of humanity may 
direct^ that the buildings, erected on the beautiful and com- 
manding eminence of West Point, may in time become con- 
verted from the towers of Mars, into temples of Hygeia. 

The approach to Lebanon Springs, a watering place on 
the borders of Connecticut, much frequented, amply com- 
pensated us for the perplexities incident to an obstinate 
coach-driver, and a pair of jaded Albany horses. Within ar 
few miles of the spring, as we advance from the west, the 
beautiful valley of the Shakers opens on the right, present- 
ing a landscape highly interesting from ,its natural variety^ 
but more attractive from the luxuriance of its cultivation, 
and the unparalleled neatness which every where character- 
izes this singular people. 

I did not learn that there were more dian one spring 
which had obtained much notice. This is situated towards 
the summit of a high hill. From the pordco of Hull's^ 
boarding house, erected on the spot, the eye has an exten- 
sive prospect of a country finely diversified with hills and 
vallies ; with native roughness and industrious cultivation* 
The spring is surrounded with a casement, and fills an exca- 
\cation of about four feet in diameter, and three in depth. 

The water is perfectly transparent, and what is very re- 
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markable, flows from the spring so copiously, as, with a lit- 
tle management, to turn an overshot mill, situated at some 
distance below. Adjoining the spring, plunging and show- 
er baths are provided for the convenience of visiters. In 
this respect, the water is highly esteemed ; one of its most 
striking qualities being a peculiar softness, when applied to 
the skin. It is also a thermal water: the temperature, 
examined by a good thermometer, on the 11th of August, 
was 73* Far. while in the open air the mercury rose to above 
80.* It preserves nearly the same temperature, I was inform- 
ed, under all changes of atmosphere, throughout the year. 

The water has nothing very peculiar in taste or smelL 
Small quantities of air are continually emitted from the sur- 
face of the spring, some of which being collected and tried, 
appeared to be little else than common air, with a mixture 
of carbonic acid. 

Sulphuric Acid^ added to the water, produced a consider- 
able discharge of minute air bubbles, which, with other ap- 
pearances and trials, indicate the presence of carbonic acid* 

Acetate of Lead^ occasioned an immediate precipitatCj 
shewing the existence of sulphur as an ingredient of the 
spring. The water, in flowing down the hill, deposits the 
sulphur in considerable quantity. 

Nitrate of Silver^ caused a cloudiness, which exposed to 
the sun became dark ; hence, the presence of a muriatic salt 
is obvious.— -Probably common salt. ♦ 

Oxalate of Ammonia proves that the water contains lime, 
in considerable quantity. 

Muriate of Barytes yields a discolouration, shewing that a 
sulphuric salt is also present. 

Litmus^ Prussiate of Potash and Galls have no effect. 

From these trials it may be inferred that sulphur, lime, a 
little fixed air, and a small proportion of muriatic and sul- 
phuric salts are the chief constituents of the Lebanon water. 
There are strong inducements, however, for a belief that 
magnesia forms one of the principal bases of its saline ingre«r 
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dients, as this earth is found in great quantity in the rocks 
around the spring. It is this (we may conclude) which com- 
municates to the water its soft and pleasant feel. 

On the whole, although this spring does not possess any 
strong medicinal viVtues, yet as a pure and wholesome wa- 
ter ; as finely adapted to the purposes of bathing ; and from 
its situation in a place which possesses many local attrac- 
tions, it is well worthy the attention of those who travel 
either for health or amusement. 

During a short stay' in Ae pleasant and thriving village of 
Troy, I was conducted to a spring on the declivity of the 
hill east of the town, which was supposed to be efficacious in 
some complaints, particularly in those of a cutaneous nature* 
From its strong smell, the dense precipitate found with the 
acetate ofkad, and other indications, it proved to be a hepa- 
tic water of no inconsiderable strength. If kept in proper 
order, it may turn out tp be of much local importance. 

Among the mineral waters most remarkable for their 
strong saline impregnation^ and active medicinal qualities, 
which this or any other country affords, those of Ballston 
and Saratoga hold an eminent rank. Being arriyed at the 
former place, I was solicitous to ascertain how far a trial of 
my several re-agents, applied to the water drawn immediate- 
ly from the spring, would confirm or contradict the accounts 
given by others. 

The following are the results as noted down on the spot. 

PUBLIC SPRING AT BALLSTON. 

Sulphuric Acid produced a copious disengagement of 
fixed air. 

Muriatic Acid the same, in a less degree. 

Oxalic Acidj an immediate precipitation of oxalate of 
lime. 

Oxalate of Ammonia^ a more dense precipitate than the 
preceding. 

Vol. I. X 
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Prussiate of Potash afforded, by a change of colour, evi- 
dent signs of iron. 

Tincture of Turmeric underwent little or no change. 

Litmus Water was not much changed by the fresh water 
of the spring. 

Caustic Ammonia combined with the fixed air, and yield- 
ed a precipitate of the carbonate of ammonia. 

Nitrate of Silver^ a very copious precipitate. 

Muriate ofBarytes produced no sensible effect. 

Lime Water, a turbidhess by the formation of the car- 
bonate. 

Acetate of lead afforded a dense precipitate. 

The water at Low's spring was also examined, and agreed 
in every particular with the above, excepting that it appeared 
to be less highly charged with free carbonic acid, and to con- 
tain rather more iron. 

The temperature of the water at Low's was 52,* aiid that 
at the public spring 50,* while the thermometer in the 
shade stood at 62.* 

I scarcely need mention, that those waters generally 
prove diuretic, sometimes laxative, and sometimes power- 
fully astringent. They exhilarate the spirits, most probably 
from the unusual portion of fixed air which they hold m so- 
lution. The quantity which may be taken at once without 
injury is surprising. Twenty tumblers of common size are 
drank by some invalids before breakfast. 

A man whom I found at the public spring, and who resi- 
ded in the neighbourhood, informed me, about the middle 
of the forenoon, that he had taken twenty-seven glasses diat 
morning, and that he had experienced from the use of those 
waters complete relief from a complication of diseases 
which had before baffled the skill of his physicians. So 
great was his confidence in their universal efficacy, he had 
brought a sick horse to partake with him ; and the ani- 
mal appeared (in reality) to be nearly as fond of the water as 
his master. 
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Several of the most noted springs at Saratoga were after* 
wards examined in the same manner as at Ballston, and indi- 
cated the like results, with this difference only, that the Sa- 
ratoga waters, especially that of the Congress spring, are evi- 
dently much stronger in their alkaline qualities, and are 
more highly charged with fixed air, but weaker in their cha- 
lybeate property than the waters of Ballston. The addition 
of sulphuric acid to the water of Congress spring, produces a 
violent commotion, and most rapid discharge of fixed air ; 
and it requires (as I ascertained) nearly one third as much 
of strong acid as of the water^ to effect a saturation. About 
thirty gallons, I was told, afford upon evaporation one pound 
of salt, but I much doubt whether this is not greatly under- 
rated. From three to six small tumblers, when the stomach 
is empty, operate freely as a cathartic. It is not a litde re- 
markable, that while the water of these springs are thus 
loaded with foreign substances, the brook which flows by 
them, and within less than fifteen feet of Congress spring, 
is almost wholly free from any mineral tinge. 

It may be seen by those who take the tt ouble to examine, 
that the results which I have mentioned, agree in every im- 
portant circumstance with the valuable account given by Dr. 
Seaman in his ^^ Dissertation on the Mineral Waters of Sa- 
ratoga and Ballston.'' 

To undertake to account for the changes which must ne- 
cessarily take place beneath the surface, to produce those 
waters, is to attempt a problem of no small difficulty. The 
existence of iron pyrites along the borders of the brooks, 
and other places in the neighbourhood, in a state of par- 
tial decomposition, might lead to a supposition that the sul- 
phate of iron thus found, being carried down by rains 
through various channels, came in contact, during its pas- 
sage, with the carbonates of lime and magnesia, and a mu- 
tual decomposition of those substances taking place, (agreea- 
bly to the laws of compound affinity) the fresh water in flow- 
ing through those masses, would take up the several sub- 
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9tances it is capable of dissolving, and rise widi them to the 
surface. But the total absence of sulphuric salts in those 
waters, (as we must infer from the inactivity of the Baiytic 
test) and the well known solubility of the sulphates of mag- 
nesia, soda, and lime, seem to destroy the probability of this 
theory. Neither are calcareous or magnesian stones found 
id the neighbourhood of the springs* llie soil around the 
springs at Ballston is of a loose sand. At Saratoga, there 
a|re many rocks, but they are of a granite structure, in hard- 
ness approaching almost to that of porphyry. Whatever, 
therefore, be the means which nature employs in the produc- 
tion of those strong mineral solutions, it is highly probable 
that they are elaborated at a considerable distance from the 
places in which they are made accessible to human conve- 
nience. Dr. Seaman conjectures that the fixed air must be 
primarily evolved by the powerful action of subterranean 
heat upon calcareous matter, situated far beneath the sur- 
face ; and he considers the temperature of the Lebanon 
spring as an indication of the presence of heat in this region. 
That this is a supposition as litde liable to objection as any 
that can at present be formed I am not about to deny. I 
cannot, however, but think, that we are still too destitute of 
facts ; that observation has not yet been sufficiently extend- 
ed to the mineralogical structure of the country around the 
immediate vicinity of the springs, to frame any hypothesis 
that will satisfy the chemist : and yet there are but few ques- 
tions more interesting to the naturalist, nor one whose solu- 
tion would throw more light on the science of geology, than 
a rationale of the formation of such highly aerated and 
strongly saline springs. 

I have lastly to observe, that in passing through Lake 
George, my attention was arrested, as must be that of eveiy 
one who visits the lake, with the singular transparency and 
beautiful appearance of the water, by which rocks at the bot- 
tom are visible at the depth of twenty or more feet, and by 
which the angler may have the advantage of siffht^ as well as 
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jfeeling, to direct his judgment when to draw. About nine 
miles down the lake I examined the water with re-agents, 
and found that not one in the box had any visible effect upon 
it* I have been informed that some of the water of this 
lake has been transported to Europe, in order to be em- 
ployed for holy purposes in the Catholic churches ; and 
doubdess if a natural water, entirely free from earthly con- 
tamina^on, is particularly suitable for this purpose, none is 
likely to be more so than the water of Lake George. 

New- York, 8th month, 31st, 181 1« 



XXX. Particulars relative to a late accidental explosion of 
FtUmimUing Silver^ in the Chemical Laboratory at Tale 
College. Communicated by M.r. Gkiscohl. 

Jr ROFEssoR SiLLiMAN, of Yale College, having recently 
communicated to me (at my request) a particular account 
of a serious accident which befel him^ while preparing ful« 
minating silver, I conceive that the perusal of it will not 
only prove interesting to the readers of the Journal, but may 
possibly be the means of saving some other chemist from a 
similar misfortune. I have accordingly obtained his per- 
mission to send the following memorandum for insertion. 

J. GRISCOM. 

Extract of a letter from B. Silliman to J. Griscom, 
dated October 24th, 1811. 
'* I was preparing the fulminating silver on the 2d of 
July last, and having sent away my chemical assistant for 
half an hour, I was entirely alone in my laboratory. My 
process was that with solid nitrate of silver^ nitric acid and 
alcohol : the quantities fifty grains of the former, with half 
an ounce of each of the latter : the vessel, an open evapora- 
ting basin of wedgewood ware. I had so often prepared 
the fulminating silver in this manner without accident or dif- 
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ficulty, that I suppose I had insensibly begun to undervalue 
the danger, and had probably acquired a degree of that ne- 
gligence which familiarity with critical operations is prcme 
to produce. 

^ In former instances, my uniform course has been to nuz 
the ingredients abovementioned^ when, if die acid be con- 
centrated^ and the alcohol well rectified, a rapid action im- 
mediately and spontaneously commences. If these re- 
agents be such as are usually found in the shops, it is neces- 
sary to apply^ for an instant only, a very gentle heat, such as 
that of a candle, which never failed to produce the action de- 
sired. This action consists in a lively ebullition^ with red 
fumes of nitrous gas, (nitric oxyd) and the distinct odour of 
nitric ather. The grey powder of the lunar caustic (the 
nitrat of silver of the shops) soon disappeared, and in its 
place is seen a white powder, which is the fulminating iprt- 
paration desired. Neither the vessel nor its contents were 
stirred^ till cold water had been thrown in, in abundance, by 
which all further chemical action is arrested ; and the fulmi- 
nating powder being obtained on a filter, is slowly and veiy 
cautiously dried upon a chalk stone, merely warm. Had I 
been contented still to pursue this, which I am sensible is the 
common course, all would have been well. But obseming 
the fulminating powder to be already produced in abund- 
ance, and wishing to inspect the process more narrowly, I 
ventured to take the vessel up, while the ebullition was still 
going on rapidly. This I had never done before, but I now 
thought that the moist state of the powder would prevent 
any accident, as I had never known it to explode when wet. 
I turned the basin one way and another, and observing a 
litde of the lunar caustic sticking to the bottom of the vessel, 
and apparendy unchanged, I wished to detach it, that it 
might get into the mixture, and undergo the desired change. 
For this purpose I took a glass cylinder, and stirred the 
contents of the vessel, not without some anxiety, I confess. 
I had no goggles on, and, as no mischief happened, I grew 
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bolder, and insensibly brought my face within eighteen inch- 
es of the vessel, and my eyes direcdy over it. It was cer- 
tainly very imprudent, but I relied on the wet state of the 
powder : probably some of it had become partially dried by 
the heat generated by the chemical action which was still 
rs^id. I stirred it several times, but^ at last it all exploded 
with instantaneous and dreadful violence^ and the full force 
of the blow was received' by my eyes, into which the remain- 
ing nitric acid and lunar caustic were powerfully driven. 
The explosion was heard in the remote parts of the neigh- 
bouring colleges, and excited enquiries as to what had oc- 
curred in the Laboratory. I was thrown into total blind- 
ness, with almost insupportable anguish in my eyes, and 
great distress in my head and whole system. I was stunned, 
but not entirely deprived of my reason. I was aware of my 
situation^ and knew that my immediate resource must be in 
water. My first impression was that my eyes were torn in 
pi€ces. There was no water in the sink, the usual place, and 
in la^ attempts to reach the pneumatic cistern (my next re- 
source) I ran over the furniture of the room. The cistern 
was encmnbered with drawers of minerals, and it was some 
time before I could grope my way to the well of the cistern. 
Having washed my face and eyes, I made an attempt to se- 
parate the lids, and with great distress succeeded so far as 
dimly to discern surrounding objects ; but the swelling and 
inflammation in a few minutes shut me in total darkness. 

I got into the apparatus-room, and sat down faint and ex- 
hausted with pain ; my assistant returned ; medical and 
other assistance was procured, and I was carried home and 
shut up in dark rooms, during a painful and tedious confine- 
ment. No fragment of the vessel hit me, and I had to con- 
tend with the corrosion of the caustic materials^ and with 
the still more serious effects of the violent concussion. A 
copious flow of tears during several days and nights washec 
out the acid and caustic, and every means of reduction, viz 
general and topical bleedings ; the latter principally, by cu 
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ping and leeches : cathartics, blisters, low diet, darkness and 
inactivity^ gradually subdued the inflammation, and now, at 
the end of sdmost four months, 1 fimd my eyes restored to cKs- 
tinctness of vision, but still very weak compared with their 
former state. I was partially salivated by the fumes of the 
silver, and my general health was much reduced by the ac- 
cident, and treatment; My error was in stirring the mix- 
ture, and this had nearly proved fatal. I conceive it happy 
that I had no goggles on, for the glass would probably have 
been shattered and driven imo my eyes.'^ 



PUBLICATIONS. 



COAL. 

X HE price of fuel has of late increased to such a degree as 
to become alarming to all classes of citizens. This is in 
great measure owing to our supplies of coal from Great Bit- 
tain, whence so much of that valuable article has hitherto an- 
nually been imported into this country, being interrupted 
by the present state of our political affairs. Should this 
embarrassment continue for any considerable length of time, 
our stock of wood must necessarily decrease rapidly, as the 
immense quantities used in our great cities, must, ere long, 
entirely exhaust our already greatly thinned forests. It is a 
fact well known to every one, that the price of wood has cer- 
tainly more than doubled within the last twenty years. 

With the view of correcting this growing evil, recourse 
must be had either to replenishing our stock of wood by 
planting, or our attention must be directed to exploring for 
coal^ of which there is doubdess plenty to be found in our ex- 
tensive territory. It is under the impression that every in- 
formation relative to the search after coal, will be considered 
as useful, particularly at the present period, that we are indu- 
ced to lay before our readers the following copious extract 
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from Williams^ Natural History of the Mineral Kingdom^ 
a second edition of which work has lately appeared, greatly 
improved, by Dr. James Millar, of Edinburgh. 



" OF THE INDICATIONS OF COAL, AND METHODS OP 

SEARCHING FOR IT. 

'* It appears to me a matter of importance, that the indica- 
tions and external appearances of coal should be known, espe- 
cially by those who have landed property in coal countries. 
Many such, I have no doubt, will be glad to have the true 
and infallible symptoms of coal pointed out to them, and dis- 
tinguished firom those that are false and doubtful. 

^ Some whose estates lie contiguous to certain coal-fields, 
will no doubt have coal in their own grounds, and others will 
be confident they have coals, whether it really be so or not ; 
forit frequently happens that those who are wrong, or ought to 
doubt, are nevertheless the most confident. I will, therefore, 
for the instruction of all concerned, make some inquiries 
about the appearances of coal, and I will carefully endeavour 
to distinguish the true and infallible from the false and doubt- 
ful indications. It may be said with truth, that coal itself, in 
some form or other, is the most infallible appearance of coal : 
but this is too general. 

*^ It being understood that the one side at least, if not both 
sides of every seam of coal, rises up to the surface of the 
globe, and crops out somewhere, it is our business to go to 
such places where the superficies of the strata have a chance 
of being discovered ; as, for instance, to the rivers, rivulets, 
gullies, rocks, and ditches, in some of which may be had a 
view of the prevailing strata of the country ; and if they be 
of the class of coal metals, we are so far encouraged to pro- 
ceed. 

*' I have here to observe, that there may be, and certainly 
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distance from the real and solid crop of the coal where the 
seam is to be found betwixt roof and pavement, even upon 
level ground ; and where there is less or more declivity, it 
then spreads s^ farther from the solid stratum. 

*^ I have frequently seen the vestigia or appearance of a 
thick seam of coal spread upon the surface, beneath the up- 
per soil, twenty or thirty yards from the real seam, where 
the surface of the ground had a considerable declivity. The 
side of this vestige or appearance of coal next the solid seam 
is sometimes as thick as the seam itself; but it gradually 
wears thinner and thinner as it recedes or spreads away far* 
ther from the seam ; and it also grows worse^ and worse, or 
the more unlike coal, the farther from the seam. The side 
of thb vestige next the solid stratum, chiefly consists of the 
debris or rubbish of coal broken small. A litde farther from 
the seam, it consists of very small grains of coal mixed with 
a black soot-like matter ; and still farther, nothing appears 
but sooty matter, resembling black friable earth or clay, es- 
pecially if there is any clay either in the soil or under it ; and 
at the extremity of the vestige,.! have seen it dwindled 
away to an inch or less, of a blackish soft substance, like 
a thin stratum of clay. Where the surface of the ground 
has the least declivity, the vestige or appearance of coal is 
sure to spread downwards from the seam, be the slope of 
the strata which way it will ; and the greater the declivity 
of the surface, the farther down we may expect to find the 
extremity of the vestige. 

" When a coal crops out upon level ground, we shall not 
find the vestige of it spread out so far from the seam as upon 
a declivity ; and in this, it will not be found so thin at the 
extremity upon a plane as upon a declivity. When a stra- 
tum of coal crops out upon a plane or level field, there is one 
remark to be made concerning the vestige of it, which is dif- 
ferent from the declivity. Upon a plane, the vestige of the 
coal always spreads out in a line right forward from the ac- 
clivity or rise of the seam of coal. 

** But I must be more explicit. Let us suppose, then, that 
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that the stratum of coal declines or dips with an easy slope 
towards the south-east : in that case, the rise or acclivity of 
the seam is towards the north-west, so that the vestige of the 
coal will be found a litde way from the solid 3eam farther 
towards the north west : and, therefore, when a vestige of 
coal so inclining is found upon level ground, and you have 
cut through it, and found different soils below, you must then 
turn your face towards the south-east, and dig away in the 
vestige, keeping your cut down to the clay or rock, or what- 
ever matter you find immediately below the vestige of the 
coal ; and by following the appearance of coal towards the 
real dip of the seam, it will not be long before you will find 
it solid between roof and pavement. 

^ This circumstance of the vestige or crop of the coal 
spreading forward in a line with the acclivity of the seam, 
makes the knowledge of the declivity of the strata in that 
place very necessary, as without it you do not know which 
way to pushlbr advance forward with your trial for the coal» 
although you should find a flattering appearance of it* But 
in discovering some appearance of coal upon an inclining 
plane field, or in the side of a glen or dingle, or any other 
description of sloping ground, the case is quite different* 
To whatever point of the compass the dip and rise of the 
strata should happen to be, the vestigeof the coal is sure 
to slide down the slope of the ground, and we are sure to 
find it spread thin in proportion to the precipitance of the 
slope, and tjie distance from the solid crop of the seam of 
coaL 

^^ In searching for coal, it is necessary, in the first place, to 
be well acquainted with the appearances and characters of 
the various concomitant strata : and, secondly, to be ac- 
quainted with the various symptoms and indications of a 
seam of coal, which I have now under consideration. Hav- 
ing acquired these two branches of knowledge, the next 
thing to be done is, to examine carefully all the ravines, gul- 
lies, rivulets, scars, and ditches in the grounds, with such 
rocks and precipices and other ^ces where the superficies 
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of the strata may be seen. It is in these scenes that we dis- 
cover what the solid superficies ofour globe is composed 
of; and the variety which we behold, and the discoveries 
which we make, are a never-failing source of pleasure and 
entertainment to an inquisitive and intelligent mind ; and it 
is in these broken scenes of nature that we have the greatest 
chance of making mineral discoveries of various kinds, and 
particularly discoveries of coals and quarries. 

*^ Sometimes the crop and bearing of strata of coal run 
parallel to one of these ravines or gullies for a considerable 
length of ground, and sometimes they cross the glen or dingle 
in a right or a diagonal direction. When a stratum of coal 
crosses a glen in any angle whatever, there is a probabiUty 
of discovering the crop of the seam, or some indications of 
it, either in the bed of the rivulet or upon one side of it. 

^^ It is not uncommon, in some places in coal countries, to 
find the superficies of the strata washed clean by a river or 
rivulet ; that is, to find the seam or stratum oT coal in its 
proper regular position in the solid superficies of the strata, 
at full thickness and in perfect form betwixt roof and pave- 
ment, dipping towards the same point with the or^Unaiy 
declivity of the strata in that place : But it is more common 
to discover in such places only some appearances of coal, 
which frequently require knowledge and acuteness to dis- 
cern, with skill and judgment to make a proper use of the 
discovery. 

" I have all along, in diis history, inculcated the necessit}' 
of some proficiency in the natural history of the various 
strata which compose the structure of the superficies ofour 
globe, in order to qualify us for researches of this kind. In 
the present case, it is necessary to have some knowledge of 
the bearing and declivity of the strata, in the place where 
any indications of coal are found, before we can form any 
judgment of the discover)', and know how to make a pro}wr 
use of it. 

" When a seam of coal runs parallel to a gley or gullv, and 
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crops out any where within the banks upon one side or the 
other, there is a great chance of discovering some indications 
of the coal, perhaps in several places as you advance up or 
down the glen. 

^^ I have shown already, that the outburst, or superficial 
vestigia of a stratum of coal, upon a slope, is always found 
to slide downwards, and that the longer and more precipi- 
tate the slope is, the farther down the vestige will slide when 
the crop of the seam happens to be high up. I have also 
shown, that the extremity of the vestige of a coal seam at 
the surface is sometimes converted into a soft sooty sub- 
stance, hardly distinguishable from a thin stratum of black 
day or earth ; but this is not always the case. The debris 
of some of the splent and cannel coals frequendy remain in 
hard and sharp masses of various sizes, even when mixed 
with the soil, and removed at some distance from the solid 
crop of the seam ; and some of the cherry coals, or roch 
coals^ as they are called in Scotland, do not dissolve upon 
the surface into an undistinguishable mass, like a fUable 
clay; but, on the contrary, although the debris, or coal 
rubbish, at the surface, should be broken very small, yet 
there will be found some sharp angular grains and bits of 
coal, of the size of peas, nuts, and plumbs. In places 
where seams of coal crop out, some appearance of the coal 
will be seen, by an observing skilful eye, in such glens as we 
have been speaking of ; and sometimes masses of splent or 
parrot (i. e. cannel coal), of a larger size^ are found upon 
the side, or at the bottom of a ravine, which have slipt down 
by degrees from the crop of a seam of coal situated above. 

^^ From these inquiries it appears, that the vestigia and 
appearances of the outburst or crops of different seams of 
coaly are of three sorts : l«x. Pretty large masses of hard 
coal, not so apt to dissolve when exposed to the influence of 
the external air : 2^, Smaller masses and grains of cherry 
coal, of a diced or cubic form, which is frequendy mixed 
with a soot-like coal dust : And, 3</, Coal dust, without any 
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visible grains and masses, sometimes resembling soot, and 
sometimes hardly distinguishable from a blackish or dark 
brown friable earth. These particles of coal are frequcndy 
found mixed with the upper soil upon the side or at the bot- 
tom of a glen or gully ; and sometimes they appear under 
the upper soil, uiion the face of the rock^ in some break or 

scar. 

*^ ^Vhen these appearances are discovered within the banks 
of a ravine or glen, the first thing to be done is, to go to a 
place where the superficies of the strata are to be seen m the 
same glen, and to examine the points of the compass tow- 
ards which the strata trend, and incline or (tip ; and when 
these points are ascertsdned, you will be enabled to know 
whether the strata run parallel to, or cross the glen where 
the appearance is found. If the bearing of the strata is ei- 
ther parallel, or nearly parallel, to the trending of the sides of 
the glen, you can easily discover the seam of coal by digging 
small bits, at a proper distance from one another, cutdng 
through the vestigia of coal, and in a line up the slope ; 
and if the last of these, that is, the uppermost, should hap- 
pen to have no vestige of coal, it is very probable that 3^ou 
have overshot the seam, and in that case }rou must go back 
to the next pitting in which the appearance of coal was found, 
and dig a cross cut in a line upwards, and you cannot fail to 
cut the surface or crop of the seam of coal, if you dig to the 
face of the rock or solid strata. If the bearing of the strata 
crosses the glen, either at right angles or in a diagonal direc- 
tion, your digging then must be directed across the course 
and bearing of the strata ; and perhaps in this case it may be 
more proper to dig a trench, in a line from the place where 
the vestige of coal is found, than to make pits ; the trench 
to run across the bearing of the strata : But of this those who 
are upon the spot must judge which method of trial is best, as 
circumstances vary considerably in different places. 

" But it frequently happens that the superficies of the strata 
are not to be seen in several places : in many glens the face 
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of the Bolids being often concealed- under a deep or thick 
•cover of gravel, sand, or clay* 

It is very common in a coal country to find banks or beds 
of small graveL^and likewise beds of sand and clay, mixed 
Iridi small xiSJp^Bcoal of various sizes, which indeed is an 
Indication of €^l)a^pisk a coal country ;' but such bits of coal so 
foimd are no indication of a seam of coal in this place : nev- 
crtheless aseam^ or seams, of coal niay be there, but the 
bits of coal lodged in the banks of sand or clay ^e not the 
vestigia of them, as these masses of coal have been carried 
diere when the rest of the sUkid or clay with w;hich they ai;e 
blended was deposited ; and, therefore^ it ifwcossaiy, when 
.you find small masses and grains of coal, to be aljlb to judge * 
"Whether they are mixed with the natural soil, or in adtenti* 
tious beds or banks of gravel, sand, or clay* If amongst 
Adventitious matter, you need not dig, unless you have some 
ether more certain indications of a seain of coal being near. 

Of all the beds and banks of adventitious matter which are 
Ibund above^ and conceal the superficies of solid strata from 
view, clay is the most common in coal countries* Though 
it frequently happens that we have tat|iig through sand or 
gravel in sinking coal-pits, jet « fiore frequendy sink 
diroughclay; and of all the specif of clay, a strong, hard, 
and dry clay, mixed with less or more of sand, gpravel, or 
btones, is the most common in coal-fields. When this spe- 
cies of clay is blended with boulders and bullets, with some 
gravel and sand, it is frequendy very strong and dry and al- 
most as hard as a rock. In some places this species of com- 
pounded cover-clay contains specimens of all the strata found 
in the neighbourhood ; and when it is of this sort^ which 
may be called a general composition, it is frequently a very 
curious and a very confused mass of indigested matter* 
Grains, masses, and fragments of every species, quality, 
and colour of the strata to be found in that country, are pro*- 
tniscuously blended in this heterogeneous species of clav. 

Vol. I. Z 
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•■ »■ 
There are in some^laees vast beds and banks of these 

compounded claj'^, which cover and effectually conceal the 
superficies of the strata foir a conaiderable extent ; sometimes 
over the whole face of an. extensive neighhiliahood. except- 
ing where it happens to be cut through IflFjSBpg current of 
water ; but it is sometimes so hard. tInnRi]j|p strongest cur- 
i*ents are not able %^wear it through, i nave in many pla- 
ces seen this species of clay from a yard up to thirty or forty 
yards deep, and tnore^ above the rock or superficies of the 
strata^' and, as I hinted above, it frequently contains spe- 
cimens of tj^ttcpal, aj^d of all other strata found in the neigfa- 
bourhodd*^ Ilrave often seen such a quantity of larger and 
smaller nf^ses of coal blended in this sort of clay in some 
particukr places, as might deceive many, and make them 
imagine that it was the vestige of the crop of a seam of coaL 
I know that many do^ it nagibe it, and I have no doubt that 
several will be indtxced, from the quantity and variety of 
bits of coal found in different places in this clay, to make 
some trial in it ; and for such as are not very well acquain- 
ted with tbis compo^tion^ perhaps it would be wrong to dis- 
suade theni altogeftuMr &om digging a little in it, because it is 
in some instances p$ti^g9ifficult to distinguish between the 
vestige of the crop of abeam of coal, and a nest of bits and 
grains of coal blended in the compound clay ; especially 
when we consider and know that a real oiJtburst of the crop 
of a coal is frequently mixed with clay at the surface of the 
ground ; and, therefore, when appearances are so doubtful 
that it cannot be distinguished with certainty whether the 
masses and grains of coal which are found, be the vestige of 
a seam or adventitious^ it may be proper to dig a little. If 
the appearance of coal, upon which the trial is made, be ad- 
ventitious, and belonging to the compound claysy^he symp- 
toms will not alter much upon digging in it, there being 
sometimes a great depth of this clay al>ove the superficies of 
the^solid strata, so diat there will be no material change in 
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digging. No appeai^MQce oiF a stratum of coal will be found ; 
nothing but the same compounded clay continuing with ad- 
ventitious grains and masses ftLopflrin it, which coal is part 
of the composi^on; and ti^^w^Ql^mass of^e clay, as well 
as dke coal, ia adventitious. 

I hinted before ||Hit is the character <}Xf^"^^ b^ds <^f ^^ 
clay to be compoUxiOlBEof specimeiis ofiUl the neighbouring 
strata ; and in fs^pt^ these specimen|u,&d the whole of this 
composition, hafinbeen torn off the s ujgp^ s of the strata by 
water, soon after they were formedf'^iBBnf induration was 
oomplete ; and the matter so torn oiFwScarnW^I^^ a 
iitde by the weight and force of the high tidH (^j j|j tf d, when 
UpSc tides beg^ to abate, and fall lower and yrtijiieri ^ese 
beds of day were left as we find^em., when tiie nfieight and 
force of the water faUed* 

ThSm^orous hillocks and|^tensive beds of gravel which 
we $ee m so many places upon the face of the earth, have the 
same origiiu Those graveji beds and banks are also a com- 
position of various species of such strata as were indurated^ 
and they were likewise torn off the rocks; and after being 
rolled in the waters until all tnie asperities and sharp angles 
were worn off, the whole was lodg^ as we find it. 

As several of these beds of compound clay cM^in speci- 
mens of all the strata of the neighbourhood, which may be 
easily proved b^ comparing the specimens with die strata 
from which they were broken off, and as coal is a par^of this 
composidon, I giv^^ this as another symptom or indicadon 
of coal, which mky:$i called an infallible one. I cannot, it 
is true, by seeing this symptom of coal, pretend to say there 
is a seam of coal within so many yards, or within so many 
hundred yards ; I have . neverthelifts, no difficulty to assert 
that thei^^is coal in the neighbourhood where this compoun- 
ded clay appears with masses and grains of co^l in the com- 
position. 

I have been thus explicit in pointing out the difference be- 
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twcen small masses of coal discovered in the compound cla^K 
and the real vestige of the crop of a seam of coal, for the in- 
formation of such as cannotiyet.perfecdy distinguish the one 
ftom the other. 

After this explanation of the origiii^ appearance, and 
component parts of these beds of co^iflt^my which so fre- 
quently conceal the superficies of the strata from our view^ 
I hope that all who are interested, and evi^^such as are not 
adepts in this scieHGi^ will be able to distiaguiBh bet^em 
small masses or bits 0f coal found in beds of clay, and such 
as belong to2the real outburst or crop of a seam of coal ; and, 
m cases where they are not certain at first, and resolve ttt 
dig, they will soon be able to distih^ish between ttiBs vestige 
of the crop of a seam, which is generally continued, and in- 
creases from the first discovery, until We find the crop of the 
seam betwixt roof and pavement ; whereas the bits found 
blended in the compound clay are generally detached from 
one another, are imbedded in a vast mass of clav, without 
any continued stratuni or vestige which might lead to a seam 
of coal ; and, therefore, whezi'digging proceeds in a bed of 
this species of clay, it will be needless to proceed, there be- 
ing no hopes of makitig any dis.covery in it. 

There is one circumstance yet to be remarked ; The mas- 
ses and bits found in the compound clay are generally hard^ 
clear, and perfect ; whereas the bits found in the vestige of .J 
the crop of a seani of coal have frequendy a decayed imper- 
fect appearance^ sometimes quite decomposed ot dissolved 
into dust, resembling soot or black earth ; and where there 
are small masses of coal, they are generally tender and fria- 
ble, and blended with coal dust, excepting in the case of the 
seam of coal containing a stratum of hard parrot or splent, as 
these sometimes produce pretty large masses, whicK have fal- 
len down the slope, or scattered about the surface, at a consider- 
able distance from the crop of die seam of coal. These larger 
masses frequently appear in considerable degrees of perfec« 
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lioB, without any odier ves^ge of coal, at a diktance from the> 
seam, though other vestiges may be found nearer to it. 
Masses of canncl and hard splent coal bearnimbling about, 
and they bear the external influence and changes of the air 
without injury asJreU as some stones i but all the cheny 
coals, roch coall<,aiid some of the splcnti, decompose at the 
surface, and fall either to dust or to small grains ; and itfre^ 
quently happens ^at some parts of the same stratum of coal 
dissolves to pawder, and other parts of it foil down into small 
pieces, or to'p^as and bits of various sizes ; and these are 
found blended together either upon the surface of the ground, 
(Xt under^the covcr-d^ iqr^ther matter. 

: I obse^ed. before,' t^^ihe appearance of coal is some- 
times so near' die surface xs to be discovered by the spade 
and by the plough } luid I have frequently seen small bits of 
grains of coal mixed witli tKe soil cast up by the mole, when 
the superficies of the stniGa Imppened to rise to the surface of 
the ground. But when bits or grains-of coal are cast up bjr 
^e plough or by the mole, it should beconsidered and judg- 
ed whether such grains of co^I are advcDtitious, or belong xa. 
the vestige and crop of a seam.' 

Coal has been laid down iqavast number of places upoa 
the face of the earth for burning lime ^id' bricks, and for 
many other purposes, and a qiiuntity' of the small debris of 
P it will remain ; and, moreover, where coal is burnt for com- 
mon fuel, aquanti^'of the debriaofit is carried out with the 
ashes and spread over the fields. In thesc^xases, bits and 
grains of adventitious coal will appear after m! plough, and 
^ in the mole hillocks, where no seam is to be found, 

I have already recommended an examination of the glens 
and rivulets, and all^&ier ^||^s where the superficies of the 
strata may be seen which ^''likely places for discovering 
strata of coal. 

It generally happens in all coal-fields or coal-countries, that 
the superficies or outburst of^ great nvpber^ seams of cos) 
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are to be seen in such places ; but of all the places where 
coals are discovered, new-made ditches are the most remark- 
able. However, it must be noted, that no mineral discover- 
ies c^ any kind can be made in ditches, by forming roads, or 
by any other supcrfidal methods of digging, where a thick 
bed of clay, or a beaof gravel or sand, covers the superficies 
of the strata ; but where the rock or strata come up so high 
as to be found immediately below the upper soil, or under a 
very thin bed of surface clay, the vestige of coal is fre^utntr 
ly thrown up by ditching. 

I need not observe here, that the symptoms or indications 
of coal appear in ditches by black strokes across the dyke or 
^nk thrown up out of the ditch, whiph strokes or stnpes are 
sometimes discernible at a considerable distance. 
' When ditches are cut across the. crdp- of a seam of coal, 
they throw up a quantity of black matter upon the top of the 
dyke, which generally appears obvious ; but the vestige of 
coal so thrown up is not always distinguishable at first sight 
from the vestige or crop of blaes, and all the black coal tiUs. 
The one is generally as black s^'the other to appearance, and, 
therefor^, circumstances must'be well examined. ^ 

If a quaiitity of black argillaceous matter is dug through and 1 

. • . 

dirown up, without any bits or grains of coal appearing in it 
upon examination, then it may be concluded that blaes or 
some species of black coal till have been only cut through ; n| 
but if any bits or grains of coal are found, some trial should 
be made by dig^ng. 

I hinted befoi^,that the extremity of the vestige of a seai^ ,.. 
0f coal is sometimes no better in appearance than an inch or '^1 
two of black clay or earth, ^yhen such a faint and obscure 
appearance is found in cutting .ditches, it should be narrowly 
inspected, to see if any symptpm of coal can be found in it, 
such as small grains of coal, or if it be of a friable quality and 
appearance, like wet coal du^st. In this doubtful case you 
should dig a Uttle in it, following the vestige towards the ae- 
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levity, if the ground is d^^g>v]!$l],t if it is a perfect plane, 
towards the strongest side^tiif thiel^^veiBtiige, and if -a seam of 
ooal crops out there, and if yotl'£Be{^igging towards it, ^ 
vestige- of the coal will increase, and grow more and more 
like coal as }rou advance towards the Kam, and grains of 
od^ will appear, 'iirhich will encourage you to go on with 
. • jroiiip^triaL '• 

Bi^tthe vestige^ of coal discovered in cutting ditches is 

; notp^tys so obscure. It is v^ common for a quantity 
of coal to .be thrown up with* the spade, which may be sees 
in grains and small masses upon the top of the dyke, espe- 
cially after a shower of run; andritMsbmetimes happens 
that the crop of the coal is so near the surface of the groundf 
j6mt the real superficies of the vseam is cut through in the 
^4itch, and small' ewi^iMx the spade is thrown up in great 
abundance. J^ -." • *^-' "' 

When the vestige of ti seam of coal is once^^covered in 
a ditch, or in any other place or situation, it ihay be proper 
to make such trials upon it, by pitting towards^ the dip, or 
by following the vestige with a trench, as will trace the seaiiti 
under cover ip.folid metals, .or until the propriietor i(^ satis* 
fied. No true judgment can be .formed iiip||ie thiclgp^ and 
quality of a stratum of coal, until it is foujg|ilr under the cover 
of solid metals, that is, until it is seen in the sqUdstrata, be-^ 

'^ tween roof anjlypavement. When you have pursued the 
Vestige of a coal-ifntil you have it within the solid strata, with 
a solid regular roof above, and a solid and regular pavement 
below it, you can then judge of its thickness, as it seldom 

1^ alters much in thickness when you go farther dowivin it, 
and you can sometimes also judge of its quality. Whin you 
have a regular roof and pavement, you can judge of some 
of the characteristic qualities of the coal; you can then see 
whether it is clean or foul coal, that is, whether the coal is 
pure, and free of heterogenous matter, or if it is mixed and 
blended with pyrites, stone, or argillaceous matter ; or if 
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there airbeds ofstonesTtilftes^^c. running in the middle 
of the seam of codiail^ ^drnviidiiS^ into two or more strata: 
and sometimes you caiijuage^' pretty near the crop or sur- 
face, whether it will be a har^ or soft coal, and if it will 
prove a good butnipg coal or not ; though you cannot air- 
ways judge of these last mentioned qualities so near the sur- 
face^ as some coals, which appear soft, tender^ and ||[|elesl . 
l¥hen but a few fathoms below the surface, improiK won- .^ 
derfuUy in strength and ^^a^UtJT ^^ ^ greater depth, when un«- ( 
der a great weight of superincumbent strata. Some seams 
of coal appear and bum pretty well when first found between 
roof and pavemei!(t^a]:M others are good for nothing so near 
the surface, and unfit for use until they are under many fa- 
thoms of solid cover. This is very w|^ known in expm^k 
ence^ and generally the deeper down j^^fter. *'^ 
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On the Con^osition of Zeolite. By James Smithbok, 

Esq. F. R. 5.* 

iNERALjbodies being in fact, native cliemical prepara- 
iionsijgmtc^y^ fpalogous to those of the laboratory of art, 
It is oily 1^ chemical means that their species can be as- 
certained with any degree of certainty, especially under all 
the variations of mechanical state and intimate admixture 
with each other to which they are subject*^ 

And accordingly we see those methods wnich profess to 
supercede the necessity of chemistry in mineralogy, and to 
decide upon the" species of it by other means than hers, yet 
brin^g an unavoidable tribute of homage to her superior 
powers, by turning to her for a solution of the difficulties 
which continually arise to them, and to obtain firm grounds 
to relinquish or adopt the conclusions to which the princi- 
ples they employ lead them. 

Zeolite and natrolite have been universally admitted to be 
species distinct from each other, front Mr. Klaproth having 

• From the Philofophical Tranfacticns for i8ii, Parti. 
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didcovered a considierable quantity of soda and no lime in 
the composition of the latter, while Mr. Vauquelin had not 
found any portion of either of the fixed alkalies, but a con- 
siderable one of lime, in his analysis of zeolite.* 

The natrolite has been lately met with under a regular 
ciystalline form, and this form appears to be perfecdy si- 
milar to that of zeolite, but Mr. HaUy has not judged him- 
self warranted by this circumstance to consider these two 
biklies as of the isame species ; because zeolite, he says, 
** does not contain an atom of soda.^'f 

I had many years ago found soda in what I considered to 
be zeolites, which I had collected in the island of Stafia, 
havbg formed Glauber*s salt by treating them with sul- 
-phuric acid ; and I have since repeatedly ascertained the 
presence of the same principle in similar stones from va- 
rious other places | and Dr. Hutton atid Dr. Kennedy had 
likewise detected soda in bodies, to which they gave the 
name of zeolite* 

There was, however, no certainty that the subjects of any 
of these experiments were of the same nature as what Mr. 
Vauquelin had examined, or were of that species which Mr. 
Haily calls mesotype. 

Mr. Haliy was so obliging as to send me lately some 
specimens of minerals. Tliere happened to be amongst 
them a cluster of zeolite in rectangular tetrahedral prisms, 
terminated by' obtuse tetrahedral pyramids whose faces co- 
incided with those of the prism. These crystals were of a 
considerable size, and perfecdy homogeneous, and labelled 
by himself " Mesotype pyramidSe du depart, du Puy de 
D6me. I availed myself of this very favourable "oppor- 
tunity, to ascertain whether the mesotype, of Mr. HaUy, 
and natrolite, did, or did not differ in their composition, and 
the results of the experiments have been entirely unfavour- 

• Journal des Mines, No. xliv. 

f Journal «/jr Mines, No. cl. Juin 181O, p, 458. 

Vol. I 2 A 



1 



188 InteUiffen^e. 

light or globe of fire attending them. One of the stones, 
which fell at Mortelle, it seems had not been found, Ano* 
ther fell at Villeroi, and the third at Moulinbrule. One of 
them weighed twenty pounds^ and made a hole in the gromid, 
in a vertical direction, just big enough to bury itself, at the 
same time that it threw up the earth eight or ten feet high* 
This stone was taken out about half an hour afterwards, 
being still hot enough to be held in the hand with some diffi- 
culty. It diffused a strong scent like that of gunpowder, 
which it retained till it was perfectly cold. The second stone 
made a hole similar to the other, in a vertical direction^ and 
being found 18 hours after its fall,was quite cold. These stones 
were irregular in their shape, and their angles in general 
obtuse : they contained rather more globules of iron than 
those that fell at P Aigle, in Normandy ; these globules are 
also rather larger, and the colour of the stone when first bro« 
ken is somewhat clearer : it may be speedily oxyded, and is 
sufficiently dense and heavy to write upon glass. It is bro- 
ken with difficulty, and comes to pieces very irregularly, 
and is very fine in the grain. Its exterior is about a quarter 
of a line in thickness, and its colour of a darkish grey. 
These stones are also traversed by some irregular black 
lines, strongly marked^ from a half line to two lines thick, 
and which traverse them in a manner similar to the veins of 
certain rocks. Does not this fact seem to indicate that they 
existed prior to their fall, that they have been produced ia 
the same manner as rocks, and were not formed in the at- 
mosphere ?" IJournal de Physique.^ 

A meteoric stone of the weight of fifteen pounds, fell ^ 
the earth on the 1st of March, 1811, in the village of Kon- 
leghowsk, dependent on the town of Romea, in the 
government of TschemigoiF, in Russia, and making part 
of the domains of Count Golovkin : its fall was preceded by 
three violent claps of thunder. When it was dug out from 
the depth of more than three feet, through a thick lajrer of 
ice, it still possessed heat : it was remarked, that at the third 
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clap of thunder, there was an extraordinary explosion, with 
a loud hissing noise, and throwing out a great quantity of 
sparks. [Phihsophical Magazine.'] 



PRIZE QUESTION CONCERNING THE NEW HETALS. 

Among the new Prize Questions lately proposed by the 
Royal Society of Sciences at Harlem, are the following : 
^' Can it be demonstrated by uncontrovertible experiments 
ihat the substances which have the appearance of metals pro- 
duced from alkaline salts are real metals ? Or are there suf- 
ficient reasons to maintain that they are Hydrurets produced 
by a combination of Hydrogene with the Alkalies ? What is 
the most certain and convenient mode of producing these 
substances from the Alkaline Salts in pretty considerable 
quantity by means of a high temperature ? 

[Nichohon's JournaLI 

VERMONT MARBLE. 

Extract of a Utter from Professor Hall^ of Middlebury Col- 
lege to the Editor. 
Marble of various qualities has been found in many pla- 
ces on the west side of the Green Mountains in Vermont. 
A few years since, a valuable quarry was discovered in Mid- 
dlebury, a town situated on Otter Creek^ eleven miles above 
Vcrgennes. The quarr}^ forms one bank of the Creek, for 
several rods, and extends back into the side of a hill to a dis- 
tance at present unknown. The stone lies in irregular strata, 
varying considerably in thickness, but all more or less incli- 
ned to the northwest. The marble is of different colours in 
different parts of the bed. On one side it is a pure white. 
I have compared pieces, taken from this part of the quarry, 
which has recently been opened, with specimens of the white 
marble brought from Italy, to which, I think, it is but little, if 
any, inferior. The white marble seems to constitute but a 
small portion of the whole mass. The colour, that prcdo- 
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minates through most parts of the quarry, is a grey of differ- 
ent intensities. The marble of both kinds is solid, compact, 
free from veins of quartz, and susceptible of an excellent 
polish, 

A mill, of a peculiar construction, has been erected for the 
purpose of sawing the stone into slabs. It contains sixt}'- 
five saws, which are kept almost constantly in operation* 
During the years 1809 and 1810 these saws cut out twenty 
thousand feet of slabs, and the sales of marble tables, side- 
boards, tombstones, &c* in the same period amounted to 
about eleven thousand dollars. 



CRYSTALLIZED BODIES DISCOTERED IN METEORIC STOWE^ 

Extract of a letter from CoL Gibbs^ to the Editor. 

In examining some of the meteoric stones which fell at 
Weston, I found imbedded in one of them a cubic crystal of 
Pyrites about 2-3ds of an inch over, and at one angle of it 
another like crystal. The pyrites has suffered more or less of 
decomposition, being generally of a dark grey colour, ap- 
proaching to bro^vn, hard, frangible, and is attracted by the 
magnet : a part of the broken surface has the metallic lustre. 
One surface of the cube is nearly preserved. This discovery 
proves the existence of crystallized bodies in the meteoric 
stones, which before had been only conjectured by Mr. Gillet 
de I'Aumont of Paris, a distinguished French minera- 
logist. (See Journal des Mines, vol 23.) I am happy to in- 
form this gentleman, through your Journal, that I have been 
able to verify his conjectures, in remembering his former ad- 
vice to search in our meteoric stone for crytallized substan- 
ces. This fact, I think goes far to destroy the theory of the 
formation of these substances in the atmosphere. 



THE AMERICAN 



MINERALOGICAL JOURNAL 



NUMBER IV. 



XXXI. On the Gtfilogy nnd Mineralogy of the Island of 
' New- York, hy Da. Samuel. Akerly. 

Dear Sir, 

The fbllowmg account of the Geology and Mineralogy 

of New- York was written in 1B08, and constitutes part of an 

essay composed for a particular purpose, but as that purpose 

lias not been answered, and this part comes within the view 

of your Journal, it is at your disposal for publication. 

I am respectfully yours, 

SAMUEL AKERLY, 
Dr. Archibald Bruce. 



Geology of New-Tork* 

JLiiTTLE can be said on the geology of so small a portion of 

country as the island of New- York. The relation it bears 

to the surrounding country in a geological view, would make 

it necessary to include in the same view a description of the 

country to a considerable extent. I|s mineralogy, which is 
Vol. I. 2 B 
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the key to geolog}', or some inference drawn from mineral- 
ogical facts, may be described independent of the neighbour- 
ing country. Such facts must then remain, till sufficient 
are ccdkcted to form a theory. To take such an extensive 
range, would go beyond the task assigned in this under- 
taking. 

Should I take up the subject of Geology, I would pursue 
it in the extent of its signification, commencing where Kir- 
wan left off, and travel over the whole of North America* 
This celebrated author, when he had followed the great 
wave (in his account of the deluge) which arose from the 
southtm abyss, ahd deluged the world, pursued its course 
and marked its operation, more particularly upon the eastern 
hemisphere, making but few observations on the western. 
The wateis which rose between South America and Africa, 
were turnc d in their course from the latter, and scooped out 
the Carribbean sea and gulf of MexicD, being prevented 
from dividing the western hemisphere into two continents, 
by the mountains of Darien. This barrier again chatiged 
its course, and being joined by those which had risen from 
the Pacific Ocean, and overflowed the mountains, they took 
a north-easterly direction, and swept over the whole conti- 
nent of North America. Hence the direction of the moun- 
tains in this part of the world. The shock and force of this 
overAvhelnin^ torrent becoming weakened in its course to 
the northw ar J, had a less destructive effect on the moun- 
tains, and hence we find them higher in the northern lati- 
tudes of the United States,* and the same inferences may 
probably be drawn, when we learn more of Louisiana. Thus 
would I proceed to trace the effects of the deluge upon our 
own contimnt, marking the indentations and bays along the 

• Mr. Jcfferfcn conjc^urcs the higheil mountains in Virginia to be 40CO feet. 
(See notes on Virginia, p. 29.) But by mcafurement they are 2706, in Maryland 
3157, in New- York 3549, in Vermont about the fame height, and in Ncw- 
Hampihire 78(0^ Volneys vifzo of the United States. 
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coast, and the points of land directed to the south, inclosing 
them, made by the receding of the waters and subsequent 
alluvions. 

But to return to the narrow limits of our small island. 
Its solid rocky base without a vestige of animal rtmains, in 
the form of petrifactions, points to its primitive origin. The 
island is divided into its primaiy and secondary parts. The 
first is a solid mass of granite and limestone ; and the second 
is composed of an alluvion of sand, stones^ and rocks. The 
primary part is all the island, except that over which the 
city is built. It is therefore necessary to account for the 
formation of the south part of New- York county, and this 
will be subsequent to the Creation, and even the Deluge. 

After the waters of the Deluge had retired from this con- 
tinent, they left a vast chain of lakes, some of which are still 
confined within their rocky barriers. Others have since 
broken their bounds, and united with the ocean. The High- 
lands of New- York was the southern boundary of a huge 
collection of water, which was confined on the west by the 
Shawangunk and Kaats-kill mountains. The hills on the 
east of the Hudson confined it there. When the hills were 
cleft and the mountains torn asunder, the water found vent 
and overflowed the country to the south. It was then that 
the channel of the Hudson was formed, and its stream has 
never since ceased to flow. ., The earth, sand, stones and 
rocks brought down by this torrent, were deposited in vari- 
ous places : as on this island. Long Island, Staten Island, 
and the Jersej^. This opinion is mostly hypothetical, be- 
cause unsupported by a sufficient number of facts, but that 
it is probable may be judged by what follows. , 

The north part of Long Island is indented by a number of 
bays made at that time, having no rocky basis to resist such 
an impression. In levelling the hills to extend the improve- 
ments of the city of New-York, accurate observation will 
show that some such catastrophe has taken place. When 
the various materials diffused in the water, and carried a- 
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kmg by the torrent, began to precipitate, each obscrv ed its 
particular disposition. The sand collected at the bottom, 
and through this the rocks scattered themselves promiscu- 
ously, and sunk according to their weight or the looseness 
of the sand. Hence the rocks are found in the hills without 
any order. This process may be compared to Mftmg,. for 
the stones which were not heavy enough to sink in the sand, 
arranged themselves in a stratum near the surface* Above 
tiiis is generally a stratuin of day, and then the productive 
soil. This is the disposition of hills that have been levelled 
in and about the city of New- York. The rocks found in 
them arc granitical masses^ with some magnesian. The 
stonet are all rounded and water-worn ; mostly granite^ 
some magnesian, quartz, and slate. The tatter must cer- 
tainly have been brought from the slate countr}' above the 
Highlands. These stones are in great numbers, and em{j<>y- 
cd to pave the city. 

Blackweirs island near Hurl-gate, is a mass of rock, si- 
milar to that part of York island opposite. A considerable 
part of the building stone used in the city, is brought from 
quarries in the granite of this island. The tide has gradu- 
ally worn away the earth from the strata and beds of rock 
^out Hurlgate, and formed that streight. 

2. Mineralogy of New-Tork^ 

The county of New- York as was observed when treating 
of its geology, is divided into its primary and secondary 
parts. The body of granitical rock forming the base of the 
idand, has a direction nearly S. W. and N. E. It appears 
to be veined in that direction^ as may be seen where quarries 
have been opened to procure building stone. Where no 
disintegration has taken place from decomposition, the co- 
lour of the granite is blue. The various aggregates found 
among granite are seen in different places in this county, 
as granatines^ granitdles, granilites, gneiss, &c. ; also gar- 
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nets, various forvas of magoesUn earth, atid fdumbago, of 
which it is necessary to be more particulars 

Of Aggregates. 

1. Quartz, feldspar, and mica in various proportions 
form Gra7itte.\ When fresh &om the qwirries in and about 
the island of New-Yt>rk it is blue, being darker or lighter,^ 
according to the prevalence of one or other of th^^ constituent 
parts* On some points of land, and in some places along 
the shores, the granite has a vertical direction, inclining to- 
wards the east. It is frequently found traversed by veins 
of quartz in the same direction, and sometimes trans- 
versely. 
\ 2. Granitines are also ternary combinations, which are^ 

frequent and various in granitical tracts. Of these I have 
seen the following in and about New-Tork, viz. 



Quartz T Quartz 1 Qpartz 1 Quartz 1 Quartz. 
Feldspar v Feldspar t Mica V Mica V Shorl 
Shorl J Garnets J Shorl J Garnet J Garnet. 

Feldspar"! Feldspar "1 Feldspar* \ Feldspar^ T Feldspar 
Mica > Garnet > Quartz > Quartz t Quartz 

Shorl J Shorl J Plumbago J Amianthus J Tourmaline. 

3. The name of Granttell is given by Kirwan to binary 
aggregates, of which tHe following are frequent in this coun- 
ty, viz. 

Feldspar 1 Feldspar 1 Feldspar 1 Quartz 1 Quartz 
Shori J Mica J Quartz J Shorl J Mica 

* This combination is from fome part of Weftehefter county. 

f Tlds fpecimeft I found on Long Ifland, The amianthus is intimately woycd 
in the texture of the ftone. 

t Kinfaa*s mineralogy, vol. ift, p. 338. London, I794t 
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Shorl 1 Shorl 1 Quartz 1 Feldspar 
Mica J Garnet J Jade* J Plumbago.f 

4. Aggregates of more than three constituent parts are 
called Grantlitesn The following are to be found in New- 
York. 

Quartz "^ Quartz "^ Quartz % Quartz 

Mica f Mica f Feldspar f Feldspar 

Feldspar ^ Shorl r Shorl ^ Shorl 

Garnet 3 Garnet 3 Garnet 3Pluint>ago. 

This latter specimen in my possession containing plumba- 
go in specks, is mentioned in the Medical Repository, vol. 
4, p. 419^ as the ore of Molybdena, but I have since been in- 
formed that it has been found to be the carburet of iron or 
Plumbago* 

5. Gneiss is another aggregate of quartz, feldspar and 
mica, in which the latter is in the least proportion. This is 
also frequent on York Island. 

6. Mica is to be found in great plenty, and entire pieces 
as large as the palm of the hand may be broken or cut out of 
the rocks for the supply of cabinets, sometimes of the thick- 
ness of half an inch. Its colour is generally grey, silvery 
white, and blackish. 

7. Garnets are found from the size of a pin's head to an 
inch in diameter, crystallized and dispersed through the 
granitical rocks. They are all crystallized in twelve sided 
figures, presenting equal rhomboidal planes. They are brit- 
tle and not worth cutting. Their colour is dark red. It is 
remarkable that mica is found in most of these as also shorl, 
these substances having interposed during the process of 
crystallization. 

* A fpecimen of this kiod I found at Red Hook, Long Island, in the town* 
fliip of Brooklyn. 

f I think I found this fpecimen on Long Island fome years ago. The feld- 
fpar is in a partial {hite of decompofitioo. 
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Of Magnesia. 

Rocks in which magnesian earth predominates » are fre- 
quently found in New- York County, though not in very 
large masses, but mostly in small detached pieces. Some of 
these are steatites, some serpentines, and others asbestos. 
Many elegant specimens of steatites may be procured, some 
of which have handsome dentritical appearances upon them. 
The serpentines are not very beautiful, but there are a 
great variety of the forms of asbestos, some of which nearly 
' approach to amianthus. The stellated, the plumose^ the 
fibrous asbestos are met with. This island and the neigh- 
bourhood affords a great opportunity to a mineralogist to 
make a large collection, particularly of the magnesian earths 
and granitic compounds. 

Of Limestone. 

The primitive limestone which is found on the north end 
of the island, is the commencement of a more extensive tract 
of the same, seen in the adjacent county of Westchester. 

Chalybeate Well. 

Dr. Mitchill has furnished the following memorandum of 
a chalybeate well in the suburbs of the city, which it is 
thought proper to annex to the mineralogy of this district of 
country. 

** There are frequent instances of water holding iron in 
solution. Weak springs of this kind are not uncommon. 
The following is one of the most instructive cases of a cha- 
lybeate water at New- York. This is a well on the Incle- 
berg, which has a strong impregnation of iron. It is on the 
land of Mr. Coster, and there is about twenty feet of water 
in the well. It was dug at great expense through the in- 
cumbent earth, and a subjacent stratum of granite rock. 
The peculiarity of the water in this well is, that the fluid 
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* 

pumped from the bottom, had a plentiful chalybeate charge, 
while that dipped with a bucket from the top, gave no forru- 
ginous indication whatever. 

The nozzle of the pump, and the stones on which the 
water descended from it were marked by a deposition of yel- 
lowish ochre* Clothes washed with it were tipged of the 
same colour. The prussiate of potash instantly changed the 
pumped water to a bright and beautiful blue. The oxalic 
acid gave no indication of lim€. Potash precipitated very 
.little, but the metal held in solution. In other respects, the 
water appeared to contain few foreign ingredients incorpo- 
rated with it. These facts were ascertained in Septem* 
ber 1808. 
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XXXII. Observations (fnthe Saint Maurice iron-works^ near 
the town Three Rivers, in the province of Lower Canada* 
By William Smith, Esq. of ^ebec. 

^AINT MAURICE lies about three leagues or nine 
miles from Three Rivers. The country is flat. The iron 
works were constructed during the time this Province was 
under the dominion of France, and they are now held by 
lease from the crown at the rent of ;f 500 sterling per annum, 
by two merchants of the first respectability of Quebec j 
namely, Messrs. Monro and Bell. The situation for car- 
rying on these works, is a very advantageous one, having a 
constantrun of water, and the fall such as to require litdc 
or no banking or draining. The establishment forms a 
beautiful village, wholly inhabited by workmen and their 
families. The number of men and boys employed, exclu- 
sive of cutters and colliers, may exceed one hundred. 
There is a flour-mill and saw-mill on the premises, also a 
baker and butcher. 

There is at present one furnace, two forges, with one 
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hammel' each for bar iron, two carpenter's shops, two wheel- 
wright's and three black-smith's shops* The bellows are of 
the horizontal or common kind* There is a great and in- 
creasing demand for the iron, and no doubt the lessees will 
find it for their interest to enlarge theit establishment. 

The ore is procured about two leagues from St. Maurice: 
its general depth from the surface of the earth, from three 
to teti inches^ and is generally found in swampy grounds i 
the bedd are very irregular, at times taking sudden turns un- 
der roots of large trees^ The direction is from N. N. E# 
and S. S» W*. like the primitive strata of New England* 
The iticlination perpendicular* The beds have been traced 
some distahce^ and promise to afford an abundant supply. 

The colour of the mineral is a bluish grey, similar to that 
of Sweden, and the same species that furnishes Europe and 
America with their best iron. In the neighbourhood is 
found a greyish granular limestone, and clay which serves 
the furnace for a flux. The height of the furnace is from 
the hearth to the crown, about twenty-five feet. The bar- 
iron is of an excellent quality. Very malleable and tough. 
Thete is no steel furnace. 

^ebec^ 10th Marchj 1812. 
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XXXIII. On the powers of the CoHvbVun Btoy^vtPiR. Jiy 
Benjamin Silliman^ Esq. Professor of Ch&mtstry in 
Tale College^ New Haven. 
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The following is a section of the Pneumatic Cistern of Yale 
Vol. I. 2 C 
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College, with the Compound Blow-pipe of Mr. Har% far* 
burning hydrogen, mingled with oxygen gas. 
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REF£RE1^C£S tO THE FIGUltE.r 

A AAA. The pneumatic cistern, filled with water; (fpr m 
plate, and full description^ see the Bostcm edition of Hen- 
ry's Chemistry.) 

B. A gaa reservoir, of the capacity of twelve gallons, filled 
with oxygen gas, either by the action of hydrostatic bel- 
lows at o, or by a received tube passing from above, 
through the water, and hooked under b ; parallel txf B> 
and contiguous, on the other side of the cistern, is another 
gas reservoir, of the same capacity, which may be con- 
nected with B, or noty at pleasure. 

G. The same in every respeict, only e is filled with hydrogen 

by hydrostatic bellows at oo, or by a received tube as 

above. 
D. ' Copper tubes half an inch in diameter, furnished with 

stop cocks at 1, and inserted into the gas reservoirs b. c. 
E. Recurved tubes of flexible metal, furnished with double 
screws at e, which connect them with a pair of brass blow- 
pipes, cut o£f at G and soldered to two strong cast sUver 
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tubes, which screw atr-ttght into h, an inverted pjoamid- 

al piece of platinum, in which two converging ducts as 

large as a pin are perforated, forming a continuation of 

the tubes, and uniting in a common passage somewhat 

larger, just before their exit, at the common orifice 

below. 

The subject to be operated on, is sustained by charcoal 

or forceps, and held by the hand, just below the orifice^ in 

the piece h. 

The gases at b, c, are vmder hydrostatic pressure, which 

is easily recruited, as the gases nm out, either by throwing 
common air with the bellows, into one of the spare reservoirs, 
or by introducing more of either of the gases into the appro- 
priate reservoir, and peculiarly of hydrogen^ both on account 
of the facility with which it is obtained, and because twice 
as much of it in bulk is wanted, as of oxygen. 

The rapidity of efflux of the gases, and their due pro- 
portion, is easily regulated by turning more or less, the keys 
of the -stop cocks^ at f, and the effects of either gas alone 
inay'be obsei^red, by shutting the stop cock leading to 

the other; 

When die compound flame is desired, the hydrogen is 

first let out and fired ; the blaze should be sbmewhat larger 
than that of a candle ; the oxygen is then let in to the hydro- 
gen till the effect is the greatest, which a little habit will soon 

ascertain. 

The flame of the hydrogen is very much narrowed^ by 

the introduction of the oxygen, and there is no appearance 
of peculiar splendour or heat, till some body capable of ac- 
cumulating and reflecting the light and heat, is placed in the 
focus, which is usually about ^ of an inch below the orifice. 

All the apparatus below ff, is easily detached^ by turn- 
ing the double screws : the strong silver tubes are intended 
to prevent fusion of this part of the apparatus, and to admit 
of connexion with the platinum piece, by means of a screw 
cu$ on the silver tubes ; this obviates, the necessity of using 
a solder, which would be very liable to melt, and the plati- 
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num piece, is for a similar rea^n substituted for the silver 
cylinder originally used by Mr. Hare, as experience has 
shewn that these are liable to fusion. 

No flux or addition of any kind was employe4 in the fol- 
lowing experiments. 

Experiments on the fusion qf yAKipus rbfeactory 

BODIES^ BT THE COMFOUND BLOW-PIPE OF M&. Ha&E. 

The philosophical world beheld with pleasure ai^d astOf 
nishment, the effects produced on the fusipn and combustiqii 
of bodies by a stream of oxygen gas, directed upon bunaiag 
charcoal. The splendour of these experiments arreted 
universal attention, and Lavoisier, with his gazometer vas 
enabled in this manner to produce a degree of heat,surpaast 
ing that of the most powerful furnaces^ and eyen qf die wUli' 
focus. Bodies which no degree of heat, preyioii^^liy a^fJIed, 
had been able to soften, now became fluids aiid pl^i)f^{4!iif 
af^eared to have attained the limit of ita power i^ ^l^li^ 
heat ; indeed, it seemed to have advanced veiy |^ ipwindil 
realizing the opinion, that solidity and fluidity are s^ident^ 
al attributes of bodies, dependant solely on the quaiMdiy of 
caloric which they contain, and that therefore, they may 
be supposed capable of existing in either of these coQ<^ 
ditions. 

Still however, there were, in fact, many importai^t excep- 
tions. Of the primitive earths, Lavoisier had beei) enaUed 
to fuse only alumine.— While the rtst remained refractory, 
and seemed fully entided to the character of infusibility, 
ususdly attributed to this class of bodies, many native mine- 
rals, and especially those which are most distinguished for 
hardness, beauty, and simplicity of composition, maintained 
the same character, and some of them refused to melt, even 
when heated with powerful fluxes. 

The beautiful invention of Mr. Robert Hare of Philadel- 
]^hia, by which he succeeded in burning with safety and con^ 
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venienc^,tbe united stream ^oi^ygen and hydrogen gases, 
greatly extended our dominion over refractory bodies, and 
presented new and very interesting results. Mr. Hare's 
memoir, originally qommunicated to the Chemical Society 
of Philadelphia, has been some years before the public, and 
has been republished and handsomely noticed, both in 
France and England. Still however, his results have not 
found their way into the systematical books on chemistry, 
with the exception of Mr. Murray's system, notwithstand- 
ing that some of the European professors have availed them- 
selves of Mr. Hare's invention, so far as to exhibit his most 
splendid and striking experiments to their classes. 

The writer of this article, although fully disclaiming any 
share in Mr. Hare's invention, was early associated with 
him in his experiments ; they excited in his mind a degree 
of interest, which led him to hope that they would be repeat- 
ed and extended by others, but as nothing of this kind has 
appeared in this country, perhaps the following experiments 
may not be altogether uninteresting, especially as they were 
performed with an apparatus of a construction somewhat 
more simple than the original. 

It will be necessary to recollect that Mr. Hare not only 
melted alumine, which Lavoisier had done before, but also 
^^kx^ (7nf/ parytesj and by subsequent experiments, he added 
^trontites to the list of fusible bodies ; he was inclined to 
believe that he had volatilized gold and silver^ a conclusion 
which was rendered highly probable, by his having after- 
wards evidently volatilized platinum. Lime and magnesia 
were softened, but not completely fused. 

The experiments of Mr. Hare, as will appear below, have 
been repeated by the writer of this paper with success, and 
many other bodies among the most refractory in nature, 
have been melted. For the sake of shewing how far the 
experiments now to be recited, have affected our knowledge 
of the dominion of heat, quotations for comparison will oc- 
casionally be made from one of the latest and most respect- 
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able chemical authorities. (Mutrajr's System, 2d edit.) 

Bodies submitted to the heat of the compound 

BLOW-PIPE of Mr. Hare. 

Primitive Earths. 

SiLEX'— being a fine powder, it was blown away by the 
current of gas ; but when moistened with water it became 
agglutinated by the heat, and was then perfectly fused into a 
colourless glass* 

ALUMiNE-^perfecdy fused, into a milk white enamcL 

Barytes — fused immediately, with intumescence, .ow- 
ing to water, as observed by Lavoisier; it then became aolid 
and dry, but soon melted again into a perfect globule, form'^ 
ing a greyish white enamel. 

Strontites — ^the same. 

Glucine — ^perfectly fused} into a white enameU 

Zircon — ^the same. 

LiM£-T-In small pieces it was immediately blown off 
from the charcoal ;— 'to prevent this, as well as to obviate the 
suspicion, that any foreign matter had contributed to its fu- 
sion, the following expedient was resorted to. A piece of 
lime, from the Carrara marble, was strongly ignited^ina 
covered platinum crucible ; one angle of it was then ^hape^ 
into a small cylinder, about one fourth of an inch hig^ axi4 
somewhat thicker than a great pin ; the cylinder remaine4 
in connexion with the piece of lime ; this was held by a pair 
of forceps, and thus the small cylinder of lime was broughjt 
into contact with the heat, without danger of being blowi^ 
away, and without a possibility of contamination ; there vra^ 
this farther advantage, (as the e^^periment was delicate, ai^ji 
the determination of the result might be difficult) tha^ as the 
cylinder was held in a perpendicular position, if the lime 
did really melt, the column must sink, and become, at least 
to a degree, blended with the supporting mass of lime* 
When the compound flame fell upon the lime, the splen- 
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dour of the light was perfectly insupportable, by the naked 
eyc^ and when viewed through deep coloured glasses, (as 
indeed all these experiments ought to be) the lime was seen 
to become rounded at the angles, and gradually to sink, till, 
in the course of a few seconds, only a small globular protu- 
berance remained, and the supporting mass of lime was also 
superficially fused at the base of the column through a space 
of half an inch in diameter. The protuberance, as well as 
the contiguousportionof linde, was converted into a perfect- 
ly white and glistening enamel ; a magnifying glass discover- 
ed a few minute pores, but not the slightest earthy appear- 
ance. This experiment was repeated several times^ and 
with uniform success ; may not lime therefore be added to 
the list of fusible bodies ? 

Magnesia. The same circumstances that i^endered 
the operating upon lime difficulty existed, in a still greater 
degree, with respect to magnesia ; its lightness and pulveru->- 
lent form rendered it impossible to confine it for a moment 
upon the charcoal, and as it has very little cohesion, it could 
not be shaped by the knifb as the lime had been. After be- 
ing calcined^ at full ignition, in a covered platinum crucible^ 
it was kneaded with water, till it became of the consistence 
of dough.^-It was then shaped into a rude cone, as acute as 
might be, but still very blunt ; the cone was three fourths of 
an inch long, and was supported upon a coiled wire. — The 
magnesia, thus prepared, was exposed to the compound 
flame ; the escape of the water caused the vertex of the cone 
to fly off, in repeated flakes, and the top of the frustrum that 
thus remained, gave nearly as powerful a reflection of light 
^s the lime had done ; from the bulk of the piece (it being 
oitew one fourth of an inch in diameter at the part where the 
flame was applied) no perceptible sinking could be expected. 
After a few seconds, the piece being examined, with a mag- 
nifying glass, no roughnesses or earthy particles could be 
perceived on the top, but a number of glossy smooth protu- 
berances, whose surface was a perfectly white enamel ; this 
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experiment was repeated with the same success* May Hot 
magnesia^ then be also added to the table of fusible bodies \ 
Yttri A was the only remaining primitive earthy but no 
specimen of it could be obtained. 

Perhaps then we shall be justified in ftaying^ in ftiture/diat 
the primitive earths are fusible bodies, although not fuMble 
in furnaces, in the solar focus, nor (with the exceptibn of 
alumine, and possibly barytes,) even by a stream of oxygen 
gas, directed upon burning charcoal. 

Platinum was not only melted but volatilized with 
strong ebullition. 

Various Minerals. 

Rock Crystal, transparent and coloOrlestt* 
This mineral was instantly melted into a beautiful white 

glass. 

^ It not only does not melt in the focus of the most power- 
ful burning mirror, but it remains without fusion, at least 
when in the state of rock crystal, in the still more intense 
heat excited by a stream of oxygeif gas directed on burning 
charcoaL'V Murray^ IL 261. 

*^ It is even imperfectly softened by the intense he^t ex- 
cited by a stream of oxygen gas, directed on the flame" (df 
the blow pipe lamp.) Ibid. III. 513* 

^^OMMON Quartz, fused immediately into a vitreous 
globule* 

Gun Flint melted with equal rapidity : it first became 
white, and the fusion was attended with ebullition, and a 
separation of numerous small ignited globules which seemed 
to bum away as they rolled out of the current of the flame ; 
the product of this fusion was a beautiful splendid enamel. 
" It is infusible before the blow-pipe, but loses its colour." 
Murray III, 518. 

Chalcedony melted rapidly, and gave a beautiful bluish 
white enamel resembling opal. " It is infusible before the 
blow-pipe/' Ibtd. 516. 
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Red Jasper, from the Grampians, was slowly fused 
with a sluggish effervescence : it gave a greyish black slag 
with white spots. ^^ It is infusible before the blow-pipe, even 
when the 'flame is excited by a stream of oxygen gas." /- 
bid^ 519. 

Smokt Quartz, or smoky topaz, melted into a colourless 
globule. 

Bertl melted instantly into a perfect globule, and con- 
tinued in violent ebullition, as long as the flame was applied, 
and when after the globule b^ame cold, it was heated again^ 
the ebullition was equally renewed ; the globule was a glass 
of a beautiful bluish milky white. 

** The beryl is melted with difficulty before the blow-pipe 
alone, but easily when borax is added.'* Ibid. 51 1« 

Emerald of Peru the same, only the globule was green 
and perfectly transparent. 

Olivin fused into a dark brown globule, almost black* 

*' It can scarcely be melted by the blow-pJpe without ad- 
ditioUi." Ibid. 534* 

Vesuvian instantly melted into a beautiful green glass. 
\ ^^ It melts before the blow-pipe into a yellowish glass.'' 
Hfid. 534. 

Leucite instantly fused into a perfectly transparent white 
glass ; the fusion was attended with strong ebuUidon and 
many ignited globules darted from it and burnt in the air, or 
rolled out upon the charcoal and then burned ! Were they 
not potassium? This stone contains full 20 percent, of 
potash: this hint will be resumed below. 

*' It is not fused before the blow-pipe." Murray, III. 
534. 

Chry so BERYL (CjTnophaue of Haiiy) was immediately 
fused into a greyish white globule. 

" It is not melted by the blow-pipe." Ibid. 4G9. 

A Crystallized Mineral from Haddam, Connecticut^ 
which according to the Abbe HaUy is Cymophane ; it fused 

Vol. I. 2D 
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with ebullition, and scintillations^ and produced a very dark 
globule almost black. 

Topaz or Saxony melted with strong ebullition, and be- 
came a white enamel. 

" It is infusible before the blow-pipe, but melts when bo- 
rax is added." Ibid, 498. 

Sappar or Cyanite, perfectly and instantly fused, with 
ebullition, into a white enamel. 

** It remains perfectly unaltered before the flame of the 
blow-pipe, even when excited by oxygen gas.'* Ibid» 499. 

Corundum of the i^ast Indies was immediately and per- 
fectly fused, into a grey globule. 

Corundum of China, the same with active ebullition. 

** Corundum is not fused by the flame of the blow-pipe 
on charcoal, even when soda or borax is added to it.*' 
Ibid. 495. 

Zircon o? Ceylon melted with ebullition, into a whitie 
enamel. 

** It is not melted alone before the flame of the blow- 
pipe, but if borax is added, it forms a transparent glass*'' 
3id. 539. 

Hyacinth of Expailly fused into a white enamel. 

*' It loses its colour before the flame of the blow-pipe, but 
is not fused ; it melts with borax into a transparent glass.*^ 
Murray, III. 540. 

Cinnamon Stone instantly fused into a black globule 
with violent ebullition. 

Spinelle Ruby fused immediately into an elliptical red 
globule. 

" It does not melt before the blow-pipe, but is fused by 
^he aid of borax.'* Ibid. 497. 

Steatite melted with strong ebullition into a greyish 
slag. 

'^ It does not melt before the blow-pipe, but becomes white 
and very hard." Ibid. 482. 
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Porcelain> common pottery, fragments of Hessian cruci- 
bles, Wedgwood's ware, various natural clays, as pipe and 
porcelain clay, fire and common brick, and compound rocks, 
&c« were fused with equal ease. 

During the action of the compound flame upon the alka* 
line earths, provided they were supported by charcoal, dis- 
tinct globules often rolled and darted out from the ignited 
mass, and burnt, sometimes vividly, and with peculiarly 
coloured flames. From the jaature of the experiments, it 
will not be easy to prove, that these globules were the bases 
of the eardis, and yet, there is the strongest reason \o believe 
it : circumstances could scarcely be devised more favourable 
to the simultaneous fusion and decomposition of these bo- 
dies $ charcoal highly ignited for a support, and an atmos- 
phere of hydrogen also in vivid and intense ignition : that 
the oxygen should be, under these circumstances detached, 
is not surprising ; but the high degree of heat, and the pre- 
sence of oxygen necessarily bum up the metalloids almost as 
soon as produced. If means could be devised to obviate 
this difficulty, the blow-pipe of Mr. Hare might become an 
important instrument of analytical research. We can scarce- 
ly fail to attribute some of the appearances during the fusion 
of the leucite to the decomposition of the potash it contains* 

This impression was much strengthened, by exposing 
potash and soda to the compound flame, with a suppoit of 
charcoal ; they were evidently decomposed ; numerous dis- 
tinct globules rolled out from them, and burnt with the pecu- 
liar vivid white light, and flash, which these metalloids ex- 
hibit, when produced and ignited in the galvanic circuit. 

It is hoped that these hints may induce a farther investi- 
gation of this subject. 

The experiments which have now been related, in connec- 
tion with the original ones of Mr. Hare, sufficiently show 
that science is not a little indebted to that gentleman for his 
ingenious and beautiful invention. It was certainly a happy 
thought, and the result of very philosophical views of com- 



210 On the powers of the CompQund Bhw-pipe^ 

bustion, to suppose that a highly combustible ^os^ou^ body^ 
by intimate mixture with oxygen gas, must, when kindled, 
produce intense heat ; and it is, no doubt to this capability 
of perfectly intimate mixture between these two bodies, that 
the effects of the compound blow-pipe are, in a great mea- 
sure, to be ascribed. 

This communication has already been extended farther 
than was contemplated, but^ in concluding it, it may be al- 
lowable to remark, that there is now, in all probabilitfr tio 
body, except some of the combustible ones, which is exempt 
from the law of fusion by heat. If the primitive earths, and 
such minerals^ as several of those which have been mention* 
ed above, are fusible, no doubt can be entertsuncd that all 
odier mixtures and combinations of earths are fusible also; 
for, such mixtures and combinations are known to be more 
fusible than the primitive earths ; the metals are more fusi* 
ble than the earths, and the diamond along with cailxHi in its 
other purest forms, appears to be really the only excepdcHi ; 
and it is probable that this is only a seeming one $ for^ it is 
scarcely possible to expose these bodies to the heat of the 
compound blow-pipe without at the same time burning them 
up ; could the heat be applied without exposing them to the 
contact of oxygen, is it not probable that they also would be 
added to the list of fusible bodies ? 

Yale College, May 7th 1812. 

Communicated to the Connecticut Academy of Arts and Scien^ 
ces^andwith their permission to the Mineralogical Journal 
of Dr. Bruce. 
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XXXIV* A Sketch of the Scenery in the region arowid 
Harper* s ferry ywhere the ridge of Bkte Mountains ispe*- 
netrated by the joint waters of the Potomac and Shenan^ 
doah rivers. In a letter from tlie Hon. Samuel L. Mitch-^ 
ILL, to the Editor; dated Harper^ s ferry ^ July 4fth 
1812. 

1}£ING on a visit to the arsenal and manufactory of arms 
belonging to the United States at Harper's ferry, and having 
received from Mr. Annin and Mr. Stubblefield all the atten- 
tions which their own politeness, and a letter from the secre- 
tary at war, could- procure for me, I avail myself of the op- 
portunity which my situation aiFords, to examine the appear- 
ances of the neighbouring region. It is now the anniversa- 
ry of our national independence I and I have surveyed the 
shops where eight hundred and fifty muskets and bsyrbnets 
complete, are fabricated monthly out of the crude materials, 
amounting to more than ten thousand stands per annum, as 
good a» ever were put into the hands of a soldier ; besides a 
considerable numiber of rifles and pistols. A few days ago 
many boxes filled with these-home made arms were sent 
down the river in boats to the city of Washington, for the 
use of the soldiers and citizeiis in the eastern section of the 
Union ; and likewise a long train of waggons has proceeded 
to Pittsburgh, loaded with fire-locks for the equipment of 
our brethren in the Western states. 

The following is the history of this establishment, if I am 
not mistaken in my recollection. 

The Congress organized under the present Constitution, 
having assembled at New- York on the 4th of March, 1789, 
did during its first session, to wit, on the 7th of August, 
establish an executive department for conducting its military 
affairs. The person at the head of this office, called the de- 
partment of war, was authorised to receive and keep, all re- 
cords, books, and papers belonging to the war department as 
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it had been arranged under the former confederation. 

Afterwards, that is, in May 1790, the first act was passed 
for regulating the military establishment. The appropria- 
tions for the war department were comprehended in the ge- 
neral act for the support of government until March 1794^ 
when for the first time, a distinct statute tiras enacted for mi- 
litary purposes only. 

After various legislative expedients, session after session, 
the military establishment of th^ United States was adjust- 
ed and fixed by the law of May 30th 1796 (7 Washington^) 
and the several former acts repealed. 

Again, on the 2nd of April 1794^ it was enacted that ar^^ 
senals and magazines should be repaired and establiishedv to 
the number of three or four, at such places as in the judg- 
ment of the President would best accommodate the different 
parts of the United States. A national armoury was fixed 
at each of the said arsenals. And a superintendant and 
master-armourer were directed for each with regular pay* 
(5 Washington.) 

When, on the 4th of May, 1798 (2 Adams) Congress 
empowered t^e President to purchase suitable places fortha 
manufacture of cannon and small arms, to establish manufac- 
tories of the same, to employ artisans and labourers, and to 
appoint superintendants under the direction of the war de- 
partment. 

On the 28th of the same month, and within the same year^ 
the President was authorised to raise a provi9ional army of 
ten thousand men. (2 Adams.) 

On the 7th of May 1800, (4 Adams) it was provided 
that the superintendants and master-armourers, should haye 
rations, or the value in money. Persons enticing artificers 
or workmen away from the. arsenals and armouries of the 
United States, may on conviction be finedin a sum not ex- 
ceeding fifty dollars, and be imprisoned for a time not ex* 
ceeding three months. Artificers and workmen forfeit 
twenty dollars for wantonly destroying tools and implements^ 
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or for violating their contracts, to perform services. More- 
over, they are exempted from doing duty, in the militia, and 
on juries. 

From that time to the present, there have been annual ap- 
propriations made by Congress for the due and steady sup- 
port of arsenals, magazines and armouries* The sums have 
been liberal ; and out of these, the works have been regular- 
ly kept a going. 

Much might be written on this discussion of the Blue 
Ridge, or South Mountain, as it has sometimes been called. 
The great agent was probably the vmited current of the Po- 
tomac and Shenandoah. The mountains have every ap- 
pearance of having formerly opposed a formidable barrier to 
the accumulated water. Obstructed, as it were by a dam, 
a pond or lake must have been formed beyond them. Their 
height is estimated at about twelve hundred feet, or not 
quite' BO much. Mr. Volney has incorrectly traced them 
along to the Kaatskill mountains of New- York; whereas 
they really belong to the Shawangunk Chain which is quite 
distinct, both as to its situation and composition ; from the 
Kaatskill : the former being composed of quartzy rocks and 
amygdaloid, and the latter of sand-stone. 

The sides and summits of the mountains near Harper's 
ferry are now clothed with green oaks* Chesnuts, maples, 
and planes are frequent before the eye. The lime-tree, the 
tulip-tree, the locust-tree, and the willow-tree, overspread 
the surface with their verdure. While the persimmon, the 
papefiora, the calycanthus, and the papaw, strike their roots 
through the sands of the shores, and the crevices of the 
rocks. ' 

The predominating rocks aind stones dispersed over the 
parts of Virginia and Maryland, which lie on both sides of 
the Potomac between the tide waters at George Town and 
die Blue Ridge at Harper's ferry, are quartzy. Masses of 
this silicious material possessing different shades of white- 
pe8s,are very frequent along the road, as you pass through 
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Loudon county on the south, and through Montgomety and 
Frederic on the north side of the river. 

Yet, it must be observed that the mixtures of quartz arc 
various in this region. Where the Potomac penetrates the 
strata of i:ocks at the Little Falls above George Town, they 
assume the forms of granite, granitine, and micaceous shist. 
In some instances, quartz and schoerl are associated* In 
others mica and garnet are blended. Frequently quartos is 
found by itself ; and then again mica is aggregated into e- 
normous masses, forming the high banks and much of the 
bed of the river. Several other mixtures of these materiab 
are found hereabout. The micaceous shist containing SMnaU 
garnets may be seen advantageously at the Chain-Bridge^ 
three miles above Georgetown. The operations necessary 
for making a passage over the Potomac, have exposed the 
strata in a manner that favours examination. 

The great falls of this river ten miles higher up the country 
are formed chiefly of micaceous shistus. The quantities are 
exceedingly great^ and compose the high perpendicular and 
overhanging sides of the stream, as well as its bed, and the 
rocky islands between its two banks* The inferior locks of 
the canal made here by the Potomac Company for facili- 
tating intercourse, are dug through strata of micaceous 
shist. / 

But the opening through the Blue Ridge at Harper's fer- 
ry is of a still different character. The gap reaches from its 
summit to its base, and discloses to the observer, its internal 
constitution. It is in such places, that the peculiar compo- 
sition of the strata can be examined to more advantage than 
under most other circumstances. The rocks may be referred 
by the modern geologist to the transition order* And 
here Mr, Maclure has properly placed them, in his highly 
instructive chart of the United States. At the gap there is 
scarcely any mica to be seen. But the quartz is abundant. 
The structure of the mountain may be comprehended under 
the following mineralogical disposition. First, quartzy rock^ 
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by themselves, with very little admixture. Sometimes 
large and milk-white or snow-white masses, make their ap- 
pearance in other strata. Secondly, quartz blended with 
schist or slate. Both the materials are distinct^ and they 
make coarse associations. The quartz is compact, granu- 
lar, white, semi-transparent, cellular, ragged, and of various 
other qualities ; but not often crystallized. The slate is of 
different hues, from pale to brown, greenish and black. 
Thirdly, quartz and hornblende. The material which I take 
to be hornblende, is of a brownish and frequently of a some- 
what greenish hue, and mingled intimately throughout with 
the quartz. This composition appears to me to resemble, 
more nearly than any thing I recollect, the rocks at the up- 
per falls of the Mohawk River. The hornblende is not 
known to be distinct, fibrous or crystalline. Fourthly, 
quartz and iron. , Very commonly the quartz is coloured 
by a ferruginous tinge, and assumes therefrom a brown, red«> 
dish or rusty colour, and imparts the same to the other in- 
gredients. Fifthly, quartz and feldspath ; though this mix- 
ture occurred so rarely, that it is but barely worth the men- 
tioning. Sixthly, quartz filling the veins and seams of 
all the other rocks, and giving them stripes or bands of 
clear white, and sometimes marking them with fantastic 
flourishes. 

Such are the principal materials and their combinations 
at the Blue Ridge, where the waters penetrate it, on the ter- 
ritorial line of Maryland and Virginia. But the moment 
you leave the mountains skirting the Potomac and the She- 
nandoah on their eastern or adantic side, the minerals are of 
a different character. Immediately at their bases, and at 
the banks of these respective rivers, the strata become schis- 
tose. The streams pass by islands, and roll over beds of 
slate. The strata lie, where they have not been deranged, 
at angles of from thirty-three to forty-five degrees from the 
horizon ; and their dip or inclination, particularly in the 
channel of the Potomac is from N. W. to S. E. Suddenly 
Vol. I. 2 E 
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as you pass to the Virginia side, the slate rises with a rough, 
craggy, and picturesque front. 

Between the margin of the water, and the foot of this ele- 
vation, stand the shops where the musquets, pistols, and ri-* 
fles are manufactured for the United States. At this com- 
modious spot, the water for turning the wheels and giving 
force to the machinery is conducted through a canal or race- 
way about a mile in length. In several places^ this passage 
has been dug through layers of slaty rock. A principal part 
of the stone- work consists of the same material ; for although 
it does net split into forms fit for covering houses, it may be 
separated into slabs and flags fit for walls and floors. Here 
it is rare to behold any mixtures of quartz ; yet small par- 
cels may be found. No other mineral abounds. Slate pre- 
vails every where. The heights from which the traveller 
surveys the sublime and picturesque scenery hereabout, are 
slate. In short, whether wells are opened for water, foun- 
dations for buildings, or graves for the dead, parcels of 
schistus are raised with the spade. And from the lowly chan- 
nel to the pinnacle where the powder magazine stands, the 
solid body of the mountain is brittle schist. In some places 
the layers appear to have been disturbed ; for some of them 
are cracked through perpendicularly : some approach a ho- 
rizontal direction ; and others are jumbled into confused 
heaps. The removal of sand, gravel, and under propping by- 
rains, has in some instances left the rocks in odd-shaped 
piles ; and as these shall be further deprived of support, they 
will quit their present abodes, and rush precipitous to the 
vallics. The road travelled by Braddock towards the fatal 
plains of Monongahelii in 1755, and the ground occupied by 
the provisional army under Pinkney in 1800, are underlaid 
by foundations of slate. 

Yet, in less than two miles, as you proceed up the Poto- 
mac, lime-stone makes its appearance ; and you meet with 
the like in travelling a few miles up the Shenandoah. I am 
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informed that schistus and quartz were heaped high in alter- 
nate and distinct strata, about ten miles hence, on the banks 
of this latter river. • 

Indeed it seems to me, as evident as the nature of the 
case admits, that in Virginia as in New-York, slate under- 
lays and supports the lime-stone* And it may be conceived 
as in the highest degree probable, that the same material 
which reaches to the foot of the Blue Mountains, on the 
Virginia side of the Potomac, and on the Winchester side of 
the Shenandoah, is continued beneath their elevated ridges, 
and bears them on its back, as it does the Kaatskill and the 
Newburg mountains in New -York. Let the geologists in 
these parts of America particularly, study the history of 
slate. 

The Scenery about Harper's ferry is much and justly ce- 
lebrated. Several artists have attempted to paint it. I 
recollect to have seen several years ago, a picture of it, by 
some person whose name I do not now remember, in the 
Washington house at Mount Vernon. My attention was 
called to a striking view of it, at the principal inn near EIH- 
cott's mills, on the Petapsco in Maryland ; and I examin- 
ed an excellent sketch of the same, in the possession of a 
gendeman at Baltimore. Your best point foi; observation is 
a romantic pile of schistic rocks, situated between the summit 
and the Shenandoah. The prospect is eastward or down 
the stream. The two rivers unite at a point just beneath 
you, and pursue a roaring and foaming course through the 
dreadful breach they have made. The landscape consists of 
water finding its way toward the ocean amidst ledges and 
projections of rocks ; of vegetables endeavouring to cover 
with their verdure the sandy beach, and the ruinous termi- 
nations of the strata ; 'and of the ferries, roads, and build- 
ings superadded by the industry of man. The whole is 
terminated by a distant perspective through the gap as far as 
the eye can distinguish, of woods, hills, farms, and other ru- 
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ral objects. The whole forms a rare and admirable display 
of the productions of art and of nature. 

Nevertheless, I feel a§ if I ought to lay down my pen, even 
after the animation and delight, which the surrounding ob- 
jects have excited, for the exertion of the limbs necessary 
to afford full gratification to the eyes, is quite as much as can 
be made, without bordering upon fatigue. 

Harper^s ferry ^ July 4fth 1812. 



XXXV. Observations on the Mass of Iron from Louis- 
iana, by Coi.oN£L GiBBs. Communicated in a Letter to 
the Editor. 

Dear Sir, 

X HAVE examined the mass of malleable iron, described in 
the second number of the Journal, which description I find 
perfectly correct ; except that it appears to me less oxydable 
than our common purified iron. I was some time tmde- 
cided in my opinion upon the origin of it; — ^whether it should 
be considered as a production of art or nature. I had 
never seen any mass of native iron which was compact ; but 
the immense weight of this body, seemed to render its arti- 
ficial production an improbability, I therefore concluded 
to search for Nickel in it ; the presence of which, I consider- 
ed would establish it as a natural production. It being very 
well known that this last metal is found united to native iron, 
both in the meteoric stones, and in the large masses of which 
the origin has not yet been determined. By this union, 
probably the iron is rendered more malleable and less oxy- 
dable, and the extreme tenacit)wf this as well as other mas- 
ses, is very remarkable. Professor Silliman was so obliging 
as to make the experiment with me, which gave us a small 
quantity of nickel, and has therefore, I think, completely 
proved this mass to be a production of nature. During the 
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dissolution of this iron in diluted muriatic acid, I observed 
that there was suspended in the liquid a very small portion 
of black insoluble substance, which afterwards disappeared, 
and I suspected to be either carbon, or a carburet of iron. 
Which conclusion appears warranted by the unequal hard- 
ness of the mass, some parts being easily cut by the chisel, 
and others speedily destroying the best tempered instru- 
ment. 

The discovery of the origin of this mass led me to pro- 
cure some further specimens for examination ; and the pro- 
prietor, Mr. G. Johnson of this city, was so obliging as to 
gratify my wishes. I was enabled therefore to procure 
after much labour, three or four small specimens. You 
will easily conceive my surprise in finding two of these 
pieces crj^stallized in the interior in octaedrons, like the 
magnetic iron ore. (fer oxydule of Haily.) They have 
the same characters as the rest of the mass in which they are 
imbedded, being only semi-hard^ and easily cut with a knife, 
and some interstices appear between the lamina which mark 
the decroissemensj as is often observed in the crystals of the 
magnetic ore. The largest crystal was more than half an 
inch long. 

The sight of this interesting specimen recalled to mind a 
mass of malleable iron which I met with in a mineralogical 
excursion in the Ardennes in France, in 1805. It was at 
that time lying in the road at Bithbourg department des Fo- 
retSy and was supposed to weigh about 2500 pounds. The 
peasants informed me that it was formerly on the top of a 
neighbouring hill, and had been rolled down by them. The 
difficulty of cutting it up for the furnace had been its pro- 
tection, and probablv it still continues there. Having fortu- 
nately preserved a specimen o^it, I determined to subject a 
part to the same analysis, which afforded also nickel, and 
authorises me to consider it also as native iron. The mass 
was of a globular form, probably from tHe edges being cut 
off by the peasants: some parts of it semi-hard, others 
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striking fire with steel. It was perfectly compact. Its other 
characters like that of Louisiana. 

It is proper to remark that the masses of native iron 
found in Siberia, differ in some respects from those which 
are the subject of this letter. 

1st. The mass of native iron from Siberia described by 
Pallas, which weighed 1800 pound, is cellular, and the cavi- 
ties filled with a yellow vitreous substance resembling the 
crysolite. 

2d. Those of Durazzo, weight 40,000 lb. ; of Zacapetas, 
1200 lb. ; and of Peru, which Humboldt describes as resem- 
bling the former. 

3d. That of South America described by Don Rubin de 
Celis^ weight 30.000 lb. ; the exterior of which is compact, the 
interior cellular, but not containing any vitreous substance. 
Proust in his anal}'sis of this mass, mentions that he found a 
trace of carburet of iron, besides nickel, the same as I noticed 
with respect to that of Louisiana. 

4ih. A mass, weight 16,000 lb., found near Magdeburg, 
which is said by Chladni to have had the qualities of steel. 

5th. A mass found in Senegal, of which we know only 
that it is of an immense weight, and by analysis yields nickel. 

6th. Those found in Hungary, Bohemia, and Thuringia, 
of meteoric origin, of which the external characters are re- 
ported to be like that of Siberia. There are also accounts 
of native iron found with other iron ores in Grrmanv and 
France ; but these do not contain nickel, and I believe are 
not much relied on. Native steel has been foimd in Au- 
vergne, in small globules in a volcanic obsidian. 

The two masses which are the subject of this letter, re- 
semble these generally in colour, in being less oxydable than 
refined iron, in containing nickel, in tenacity, and in being 
found in insulated masses. That of Louisiana has a trace 
of carbon, and from the hardness of part of that of Bith- 
bourg, I should conjecture it also to contain some, like that 
®f South America and Magdeburg. Those of Mexico and 
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Peru are found in volcanic countries as well as that of Bith- 
bourg, which is in the region of the extinct volcanoes of the 
Khuie. The most striking dissimilarity is, that those of 
i ranee and Louisiana are compact, without any appearances 
of a vitreous substance or a cellular structure : but like that 
of South America, they may perhaps contain cavities in the 
interior, and (probably by attrition,) be compact on the sur- 
face. — The crystallization of the iron in one of these masses 
in octaedrons is worthy of notice. It appears that iron, 
whether slightly alloyed by nickel, oxyd of iron, or oxyd of 
chrome, preserves the same crystalline form. 

As crystallized substances have been found in meteoric 
bodies,* this discovery will scarcely affect any theory of the 
formation of these singular masses. On the one hand we 
have the established fact of the fall of the three bodies in 
Bohemia, Hungary, and Thuringia ; and on the other, that 
the locality of several of these masses is a volcanic region. 
I should therefore be inclined to adopt the theory of celes- 
tial origin for some of these masses, and that of the volcanic 
for others. But having met with but imperfect accounts of 
the other masses of native iron, and having only seen those 
of Thuringia and Siberia, I leave the discussion of this sub- 
ject to abler pens and more willing minds. 

XXXVI. A Descriptive catalogue of Minerals occurring 
in the vicinity of Baltimore^ arranged according to the 
Distribution Methodique of Haiiy^ by Robert Gilmor, 

1 

Jun. Esq. 



To the Editor of the American Mineralogical Journal. 
Sir, 

BEG leave to return you my contribution of acknowledg- 
ment for the pleasure and information I have derived from 

* Sec No. 3, of the Am; Min. Journal. I have since found three other crystals 
•f pyrites also in the Connecticut meteoric stone. 



I 
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your valuable Journal, and I trust that every year will evince 
its utility, by the dissemination throughout the country, of 
mineralogical knowledge ; and by exciting a spirit of inquiry 
and research among those whose leisure and opportunities 
may enable them to bestow some attention upon the mineral 
'treasures of this hitherto unexplored field. 

It has often occurred to me that it would facilitate and ad- 
vance the object of your Journal, if the different gentlemen 
who are attached to the study of mineralogy, would carefully 
examine and furnish a list or description of the mineral sub- 
stances in their immediate neighbourhood, stating the local- 
ity of each as nearly as possible, with such occasional re- 
marks as might be deemed proper : a collection of such in- 
formation would prove an useful manual for a mineralogical 
or geological traveller, and would, if the plan was generally 
adopted, soon furnish a mass of interesting knowledge res- 
pecting every district of our country. The advantages 
to the community at large from this knowledge being so ex- 
tensively derived, are sufficiently obvious ; and every lover 
of mineralogy would be able at once to discover the mineral 
he may be in pursuit of, or may wish to examine, or the spot 
with a view to its situation and accompanying substances. 
I confess I have often wished for such information while 
passing through districts which promised to reward me, if 
time would have afforded me the full and complete examina- 
tion of them ; and more than once has it happened to me to 
learn afterwards that had I been aware of the circumstance, 
my search would have been repaid by interesting discoveries* 

Under this impression, and as a faint and imperfect speci- 
men of the manner in which such a list or description might 
be drawn up, I beg leave to offer you the following sketch of 
the mineral substances to be found in the neighbourhood of 
Baltimore ; chiefly limited to the range of twelve miles, ex- 
cept in a few instances where the mineral was too interesting 
to pass unnoticed. The arrangement is after the manner 
and nomenclature of Haiiy, occasionally bearing also tbat of 
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Werner ; and as it is a first attempt of 'one whose limited 
knowledge of the subject should rather have forbid his ex- 
posing it in print, was it not for his desire to gain the same 
inlormation from others, which he endeavours in this way to 
impart, he hopes that if the motives should be found suffi- 
ciently worthy to authorise your giving it a place in the 
Journal^ you will have the goodness to excuse the imperfec- 
tions with which he is too sensible the plan is executed. 



earthy substances* 

Lime. 

Carbonate of Lime is found about 9 miles north west and 

north of the city, crossing the Falls turn- 
pike and the York turnpike. It is prin- 
cipally pure white, and is crystallized, 
lenticular, laminated, fibrous, saccharoi- 
dal, compact, and pulverulent. The 
saccharoidal and compact furnishes the 
lime used in building, as well as slabs 
and steps for houses.— -The kind called 
by the lime-burners alum limestone, is a 
pure white, semi-transparent marble, and 
of a very large grain. 

Phosphate of Lime^ or Apatite is found disseminated in 

grains and hexabedral prisms in a gra- 
nite, the felspar of which is white, on the 
Falls turnpike, about two or three miles 
from town. It was at first mistaken for 
the emerald, from its being found in the 
same manner as the beryl of Philadel- 
phia, and New- York. The colour varies 
from a bluish green to a bright lemon 

yellow. 
Vol. I. 2 F 
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Sulphate of Lime.-^ln Mr. Caton's lime-quany, about 9 

miles fromrtown on the Falls turnpike^ 
compact gypsum has been found in a 
small vein; and in the iron-mine bank 
near Hammond's ferry, a distinct crys- 
tal of selenite^ which however may have 
been accidentally produced by the de- 
composition of pyrites in a calcareous 
soil. 

Strontian. 

Sulphate ofStrontian is believed to be discovered in a vein 

in one of the stone quarries on the Falls 
turnpike, on the east side of the Falls, 
about If miles from town. It is how- 
ever questionable. 

Magnesia. 

Native Magnesia is supposed to be found at the Barehills^ 

about r miles from town in a serpentine 
rock* — It is in small flat prisms, accumi- 
nating to a dihedral summit. These crys- 
tals are found insulated, of a pure white 
and transparent ; they are also found radi- 
ated from a common centre in every di- 
rection, and incrusted with a yellowish 
talcose substance. They calcine before 
the blowpipe into a white light powder, 

^ and eifervesce briskly with nitric acid-— 

quere, — Is it not a carbonate of lime 
combined with magnesia ? 

Quartz. 
Hyaline or vitreous quartz found in every direction, viz. 
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Crystallize^ in white and brown crystals of all sizes. — 

I have a fragment of one from the Mill- 
race at EUicott's Mills, weighing nine 
pounds ; it is 5 inches in diameter, and 
presents the upper part of a prism regu- 
larly terminated in an hexahedral point. 

Sounded pebbles. — ^The hills on which the city is 

built, present immense quantities in beds 
of various thickness. 

Concretionatedj in a ferruginous quartz on the Liberty 

Tour road, 4 miles. The concretions 
are milk-white, and covered with minute 
crystals. It is usually called Catcedony* 

Radiated*'^! do not find mention made by any writer, 

of radiated quartz. Yet such is certain- 
ly to be found on the Falls turnpike 
about 8 miles from town, where it occurs 
in large masses scattered over the hills. 
It is distinctly radiated, and the summits 
of the crystals which ai*e compressed by 
each other to a point at the centre, are 
terminated at the surface in regular hex- 
ahedral pyramids. 

^uartz^-'Agate — Amorphous ; on the Fredcricitown 

turnpike, between the 6th and 7th mile 
stone. 

^artZ'-^Resinite ; Pechstein of Werner.— At the 

Barehills, 7 miles on the Falls turnpike. 
It occurs in thin veins in a serpentine 
rock ; it is of a yellowish brown, and 
carious on the surface ; when fresh bro- 
ken it is of a dirty white, and resembles 
calcedony so much as to have been often 
mistaken for it : on exposure to the air 
for any time it becomes smoky brown. 
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^artz — Jasper. — A very beautiful specimen was 

found on the Fredericktown turnpike^ 7 
miles. 



Garnet. 

Primitive, trapezoidal^ and prismatic garnets abound in the 

neighbourhood ; on the Falls turnpike 
they occur pretty large in a micaceous 
achistus. 

Felspar. 

Compact Felspar^ compose great part of the gneiss and 

granite of the neighbourhood^ — white, 
red, and green. 

Pearly Felspar^ or adularia^ of a pure white, reflecting 

a light blue, is found in a granite vein in 
the quarries west of Jones's Falls, half a 
mile above the first turnpike gate. 

Aventurine Felspar. — A small fragment was found at 

the Barehills. 

Decomposed Felspar is found in considerable quanti- 
ties, particularly on the Falls turnpike 
road, and would no doubt furnish an ex- 
cellent material for the manufacture of 
porcelain. 

Crystallized Felspar occurs in veins in the quarries 
on Jones's Falls accompanied by chlorite, 
epidote and axinite, (as it is believed} 
precisely resembling the same substan- 
ces, and combined in the same manner 
as the specimens from the St. Gothard* 

Corundum. 

An hexahedral crystal, an inch in diameter^ was found at the 

Barehills, which in all its external cha- 
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racters corresponds with corundum, as 
described by Haiiy ; but the writer con- 
siders it as doubtful. 



Tourmaline. 

Black Tourmalines of all sizes are found in the immediate 

neighbourhood of the town, insulated 
and grouped. At the quarries on Jones's 
Falls, they are found in a granitic vein, 
upwards of three inches in circumfe- 
rence and several inches long. 

Amphibole. 

Or Hornblende^ both laminated and acicular^ is found near 

the city, and composes a great part of 
the rocks which form the bed of Jones's 
Falls. The compapt forms a species of 
trap on the Frederick turnpike, about 5 
miles from town. 

Staurotide. 

In a micaceous schistus on the Falls turnpike, 7| miles from 

Baltimore. The staurotide is found in 
small crystals, crystallized in hexahedral 
prisms with dihedral summits, resem- 
bling so much the pyroxene as one time 
to be mistaken for it. The schistus be- 
ing in a state of decomposition, renders 
the staurotide when first obtained very 
tender and liable to be broken ; so that 
no complete cross formed by the junc- 
tion of two prisms has yet been discover- 
ed| but fragments of such juncdons are 
frequent. It is occasionally accompani- 
ed by the Disthene Perihexaedre. 
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Epidote. 

Very beautiful crystals of epidote are found at the quarries 

on Jones's Falls, and in a quarry near the 

Frederick turnpike, about 2f miles from 
the city. They traverse a vein of crys- 
tallized felspar and chlorite* 

Mesotype. 

Very recently small yellow crystals of a pearly lustre, 

in quadrangular prisms, terminated by 
a lateral pyramid, which in their form 
precisely resemble the mesotype pura- 
midali of HaUy^ have been found in a 
vein in the gneiss quarries, on Jones's 
Falls, accompanying chlorite, felspar, 
and epidote, and particularly very small 
crystals of a mineral not yet ascertained, 
but which appears to be metallic. 

Radiated zeolite was found about 3 miles from the city^ 

South of the Frederick turnpike. 

Mica. 

Crystallized and foliated^ is found in almost every direction. 

DiSTHENE. 

Or C^anife, (lamellar,) of a pale green (rarely blue) is found 

in a micaceous rock, about 20 miles from 
town, on the Falls turnpike, at Scott's 
Mill, 7 miles from the York turnpike. — 
The crystals are large and small, many 
of them 4 and 5 inches in length; the 
loose masses in which it is also found, 
are of all sizes, and sometimes present- 
ing little else but crystals of disthene 
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shooting in every direction, connected 
together by granular quartz.— It is also 
accompanied by garnets, and a heavy 
magnetic iron ore, which changes the 
disthene to a dirty brown. Perihezahe- 
dral and prismatic six-sided crystals are 
found on the Falls turnpike, 7\ miles 
from town. 

Grammatite. 

Or Tremolitey is found among the limestone 11 miles from 

town, crystallized and compact ; parti- 
cularly at Nesbit's Marble quarry, York 
turnpike, &c. 

ASBESTUS. 

Fkxible^ hard and Ugniform as well as radiated asbestus is 

found at the Barehills. 

Talc. 

Talc Steatite or Specstein^ — ^waxy, at the Barehills. 
Pierre Ollaire or Fotstone, -^^it the same place* 
Talc Chlorite^'^^^t the quarries, and at the Barehills. 
Crystallized Talc, — at the Barehills. 



COMBUSTIBLE SUBSTANCES^ NOT METALLIC. 

Bituminous Woodh^s been found in several places, particu- 
larly near General Ridgeley's Furnace, 
10 miles from town ; and also at the 
edge of the city, where the red clay-bank 
of the harbour joins Fell's Point, near 
the Ship Yards. 
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Bovey Coal is found disseminated in the clay of Caton's ore^ 

bank, near the Washington road, 3 miles 
from town. 

Coal is also said to be found in immense beds near the Bod» 

kin Point, at the mouth of the Petapsco, 
15 miles from town ; and the proprietor 
of the land is now sinking a shaft with a 
view to working the mine, if it shall 
prove to be of the right kind. 



metallic substances. 

Lead. 

Galena has been found in a small vein in the quarries about 

the first Falls Turnpike gate, on the west 
side of Jones's Falls, accompanied by 
black lead ore, and blende or sulphuret of 
zinc. It is also asserted to be lately 
found in a large vein within 7 miles of 
the city, but the direction is kept a secret. 
The specimen seen by the writer, and 
said to come from the spot, was a large 
mass of galena. 

Copper. 

G-fy Copper, stated to be found near the city, and a good 

specimen of it is in the writer's posses* 
sion ; but the place is concealed. 

Green Carbonate of Copper^ and pyrites, the writer himself 

found on the Frederick turnpike when 
it was making, but could not ascertain 
whence it came. 

Black Oocyde of Copper has also been found on the Frederick 

road. 



Gitmor on the Mnetalogy of Baltimore* 331 

Iron. 

Magnetic iron ore is found near Scott's mill, 20 miles on the 

Falls turnpike, and also about 9{ miles 
on the same road« 

Specular Iron^ occurs in the quarries near the town. 

Sulphuret oflron^ (or common martial pyrites) abounds in 

ail the quarries, and about 15 miles on 
Elkridge are found cubical pyrites an inch 
and more in diameter. At the Bodkin 
point, p5Tites, common and fossil are to 
be found in very large quantities, and will 
probably become at some future day an 
object of importance. 

ffematites occur on the York turnpike 9 miles, and on the 

road to Scott's mill. 

Argillaceous Iron stone forms extensive beds to the south, 

southwest and west of the city about S 
miles. It is generally nodular, in concen- 
tric layers, between two of which it occurs 
crystallized in minute crystals of a black- 
ish brown, known by the name of velvet 
ore. The furnaces in the vicinity are 
supplied chiefly froiti these beds; and 
from the ore bank on the York turnpike^ 
9 miles, some of the cannon of the United 
States has been made. 

Ghtomdte of iron is found in large quantities at the Barehills, 

7 miles on the Falls turnpike, massive and * 
granular, in veins and masses dissemi- 
nated through a serpentine rock. Per- 
haps in no part of the world has so much 
' been discovered at one place : it furnishes 
the means of preparing the beautiful paint 
caUed the chromic yellow, with which 
VdU I. 2 G 
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carriages and furniture are now painted in 
Baltimore. 
Chromate of Iron in octaedral crystals^ very small, and mag- 
netic, is found at the same place^ and has 
no where else been discovered, as far as 
we can learn from the writings of mineral- 
ogists. The crystals mixed are found 
in the ravines, and on the sand of the riv- 
ulets of the Barehills, mingled with gra- 
nular chromate of iron. 

Zinc. 

Sulfihuret of Zinc or Blende is found in small quantities in 

a thin vein of lead ore at the quarries, 
half a mile above the first gate of the Falls 
turnpike, on the west side of the Falls. 

Manganese. 

The Black oxyde is found disseminated among the rocks of 

the neighbourhood. 

Molybdenum. 

Sulphuret of Molybdenum is found at the quarries on the 

Falls turnpike. 

Titanium. 

Red oxyde of Titanium^ crystallized, has been found to the 

westward about 12 miles. The writer 
picked up a small piece on the Frederick 
turnpike (when it was making) within a 
mile of the city. > 

Siliceo^cakareous Titanium is disseminated throughout the 

granite at the Falls of Petapsco, about 10 
miles on the Frederick turnpike, (of which 
the cathedral is built,) and also at the 
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Barehills, in a yellowish felspar avehtU" 
rini* The cr}'stal is Haily's Dititraedre. 

Chrosie 

Is already mentioned among the irpn ores. The green ox- 

yde^ is also found at the Barehilk, colour- 
ing the talc, as well as the ruby or violet 
coloured ore. 
The aggregates, including the clays^ which form a very 

large portion of the alluvial soil of the neighbourhood, shall 

be communicated in a future list, when they shaH have been 

carefully examined. 



XXXVII. Description of some of the combinations of 
Titanium occurring within the United States— iy 
the Editor. 



Q 



F the many new discoveries which have enriched the 
science of Mineralogy, none have proved more inter- 
esting and worthy of notice, than those which relate to the 
metals ; the number of which has been increased within .a 
few years to an extent not to have been expected, when w« 
consider the few which fell within the observation of the anh 
cient mineralogists. For these we are, in great measure, 
indebted to the improvements which have taken place in 
analytical chemistry. To Scheele, and several of the late 
chemists, and particularly those of the present day, we owe 
much for our knowledge of the new metals, most of which 
have been recognized within the United States : and several 
which are of rare occurrence in the eastern, are found in 
abundance in the western hemisphere. Among these is 
Titanium ; some of the ores of which, that occur in the Uni- 
ted States, it is the object of the present paper to describe* 
The ^rst discovery of Titanium^ is due to an English 
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mineralogist, the Rev. William Gregor, F. R. S. who ib 

analysing a ferruginous sand from Menachani in Cornwall^ 
detected a metal differing in properties from any which had 
been hitherto admitted into that class of mineral bodies, 
"^he result of his experiments and observations, he commu- 
nicated to the public, 'through Crell's Journal in 1791. 
Klaproth of Berlin, afterwards in examining the red schorl 
of Hungary, recognized the presence of the same metal be- 
fore discovered by Mr. Gregor, since which time Titamum 
has been found in other mineral bodies. 

According to Lampadius^^ Titanium in its nietallic state, 
is of a dark copper red colour, and of considerable lustre; 
is brittle, and when thin^ elastic. When exposed to the 
air^ it tarnishes ; and when heated, absorbs oidgene. It 
then becomes blue, it detonates with nitrat of potash ; is 
highly infusible. All the strong acids act upon it with 
energy. 

It will be unnecessary here to mention the various charac- 
ters which designate the ores of Titanium. We shall only 
observe that when the external characters are so indistinctly 
marked* as to admit of a doubt, if a portion of the ore finely 
powdered be fused with four times its weight of caustic pot- 
ash, and the fused mass digested several times with 
water, a whitish powder (oxide of Titanium) will fall to the 
bottom. 

The forms under which Titanium has becQ found in the 
United States, are 

r 

The Oxide. 

The ferruginous Oxide. 
The Silico<akareous Oxide. 

* Nscholfoii*8 Joiurnali xi, 62. 
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OkiDE OF Titanium. 

Stkonimes. Titane ox'yde, iSTauy. Schorl rouge, j?0m£d^ 
Lisle* Oxide rouge de Titanium, Delametherie* Rutil, 
Werner. Rutile^ ^am^^^n* Titanite,/rirK;an« TitaneRu- 
thile, Brogniart. 



The specimens described form a part of the writer^ Ca» 
binet of the mineral productions of the United States. 

No. 1. 

Small quadrangular prismatic, nearly acicular semi- 
transparent crystals of the oxide of Titanium, of a dark 
blood-red colour, variously recumbent on a granitic aggre-^ 
gate of compact felspar^ bluish quartz and brown mica. 

No. 2. 

Small dark red semi-transparent double crystal of the 
oxide of Titanium, being two four-sided prisms, so con* 
nected at their bases, as to form a jointed crystal (Genicul^ 
ofHaUy) (Tf. II, Fig. 1.) the surface highly resplendent, ly- 
ing on an aggregate of compact felspar, granular carbonate 
of lime and bluish quartz. 

No. 3. 

Large amorphous blood-red oxide of Titanium, on white 
felspar, with dark brown mica and granular carbonate of 
lime. 

No. 4. 

Light red acicular oxide of Titanium, imbedded in bluish 
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quartz^ with transparent crystallized felspar^ (adularia) and 
brown mica. 



The above specimens, 1, 2, 3, and 4, are from the 
Island of New- York. They were found in the lime-stone 
ridge which crosses the Island at its northern extremity, 
near Kingsbridge. The lime-stone, which is primitive, has 
running through it in different directions, veins from one to 
three or four inches thick, composed of quartz, felspar, 
mica, and granular lime-stone : through which the oxide 
of Titanium is sparingly disseminated. The quartz is 
of the foetid kind, giving out an unpleasant odour on being 
fractured. 



No. 5. 

Amorphous oxide of Titanium of a dark grey red colour, 
translucent on the edges, having a strong metallic lustre, 
imbedded in a white fine-grained carbonate of lime. 

No. 6. 

A detached crystal of oxide of Titanium, in colour simi- 
lar to No. 5, and in figure resembling No* 2, longitudinally 
striated. 

The specimens 5 and 6 were sometime ago present- 
ed to me by Mr. - — • I regret however, that from an 
idea of their supposed value, no further information rela- 
tive to their locality could be obtained, than an assurance 
that they were found in a marble quarry on the Hudson 
river. 
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. No. r. 

Compact amorphous oxide of Titanium of a blood-red 
colour, imbedded in milk-^white quartz. 

No. 8. 

Massive red granular red oxide of Titanium. 

Nos. 7 and 8, are from the vicinity of Richmond, Vir- 
ginia. They were presented to me by Mr. Cloud, of the 
United States mint, who informs me that this variety of 
the oxide of Titanium is there found in large quantity. 



No. 9. 

Dark red oxide of Titanium in prismatic crystals longi^ 
tudinally striated, the surface splendent and somewhat iri- 
descent, imbedded in white semi-transparent quartz, part 
granular and part compact. 

For the specimen No. 9, 1 am indebted to Dr. John F. 
Watcrhouse, who first discovered tjiis variety of the oxide 
of Titanium at Worthington, (Massachusetts^) from whom 
I learn that the quartz which contains it, occurs in beds of 
hornblende elate. 

No. 10. 

Light red prismatic and laminated oxide of Titanium, 
in yellowish quartz. 

This specimen. No. 10^ the laminated part of which ap- 
proaches to the reticulated variety found on the Swiss Alps, 
is from the vicinity of Baltimore, where it was discovered 
by Mr. R. Gilmor, jun. 
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No. 11. 

Small steel grey crystals of the onde of Titanium, in hex- 
aedral prisms, rounded at the -extremities (see PL II. Fig« 
2.) having a strong metallic lustre^ imbedded in bluish 
quartz. 



This specimen is part of a large insulated mass of quartz, 
found near the Schuyler copper mines, in Bergen county. 
New- Jersey, by Mr. Chilton, who made a diligent but in- 
effectual search to discover it in situ. 



Ferruginous Oxide of Titanium. 

Stnonimes. Titane Oxyd6 ferrifere, HaUy. Menacha- 
nite, IQrwan, 



. No. 1. 

Amorphous black compact ferruginous oxide. of Titani- 
um, with red oxide of Titanium. 

» No. 2. 

Black granular ferruginous oxide of Titanium, with com- 
pact red oxide of Titanium. 

These specimens are from the vicinity of Richmond, 
Virginia, and accompany the red oxide before described. 
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Silico-Calcareous Oxidb of Titanium, 

Stnonimes. Titane Siliceo calcaire^ Haily. Calcareo 
Siliceous Titatiitic Ore, Kitwan. Rutilite, yameion. 
Titane Nigrine, -Br^^iarf . 

No. 1. 

Small semi-tranaparent yellowish crystals of the silico 
calcareous oxide of Titanium in rhomboidal prisms (PI. 11^ 
Fig. 3,) imbedded in white lamellated carbonate of lime^ 
which has a pearly lustre, with dark bluish carburet of 
iron. 

This specimen is from Newton, New- Jersey, where the 
limestone forms considerable beds, and frequently con- 
tains crystallized mica. 

No. 2. 

Large yellowish grey crystals of silico calcareous oxide 
of Titanium in rhomboidal pristiis, terminated by dia^dral 
summits, (PI. II, Fig. 4) imbedded in an aggregate of 
white granular and lamellated felspar ; having also imbed- 
ded dark green homeblende^ and foliated carburet of Irott. 

This variety of the Silico calcareous oxide of Tit^tituttr, 
was discovered by Col. Gibbs at Tyconderoga. 

No. 3. 

Large clove-brown crystals of the silico calcareous 
oxide of Titanium, in form similar to No. 2, imbedded in a 
rock, composed of large prismatic cr)rstals of bottle-green 
Vol. L 2 H 
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homeblende, white semi-transparent compact felspar, with 
brilliant foliated carburet of iron. 

This specimen^ which was presented to me by Mr. Abeel, 
sen. is from the vicinity of Lake George. 

No. 4. 

Silico calcareous oxide of Titanium, in colour and figure 
similar to No. 2, imbedded in compact opake felspar, 
with dark green homeblende. 

No. 5. 

The same imbedded in dark botde-green homeblende. 

No. 6. 

The same in crystals of the largest size, in a matrix com- 
posed of yellowish green compact felspar, which appears to 
derive its colour from the hornblende^ with which it a- 
bounds, and into which, indeed, it appears to pass. 

These specimens, Nos. 4, 5, and 6, are frpm Statea-Isl- 
and» and were presented to me by Drs. Prince and Blood- 
good, of this city. They were found by these gentlemen 
in a large insulated rock mass, which was thrown out at 
the site of Fort Richmond, when the works were first com- 
menced. 



No. r. 

Silico calcareous oxide of Titanium, in form and colour 
similar to No. 6, imbedded in an aggregate of flesh-colour- 
ed felspar, bluish quartz, and green homeblende. 
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This spedmen is from the vicinity of Peekskill, (New- 
York) and was discovered by Dr. William Langstaff. 

The specimens 4, 5, 6, and 7, greatly resemble those of 
the same substance from Arendal in Norway, which ena- 
bled the celebrated Haliy to determine his mechanical divi- 
sion, and in which the geometry of crystallization was con- 
firmed by the masterly analysis of Vauquelin* 



No. & 

Small briltiant crystals, in form similar to No. 2, of a light 
dove colour, imbedded in granular primitive carbonate of 
lime, from the marble quarry at Kingsbridge, Island of 
New-York. 

No. 9. 

Wax-yellow semi-transparent sllico calcareous oxide of 
Titanium, in flat rhomboidal prisms, having the alternate 
and opposite obtuse solid angle at each base deeply and 
obliquely bevelled, so as to form at each extremity a triedral 
pyramid. (PI. II, Fig. 5.) Thcjse crystals which are re- 
splendent and sometimes iridescent, are imbedded in an 
aggregate of smatt black prismatic homeblende, and whitisih 
lamellated felspar, sometimes forming large tabellated crys- 
tals, having a foliated cross fracture. In some parts, 
small, white, opake, pardy decomposed crystals of felspar, 
are also imbedded. 

No. la 

Small topazine yellow transparent crystals of silico cal- 
careous oxide of Titanium, in form similar to No. 9, and 
in the same matrix, except that the felspar which is red is 
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more compact, and in some parts appears to pass info the 
andaluzite or felspar apyre of Haliy. 

No 9 and 10, are from Wantage, Sussex county, New- 
Jersey. This aggregate forms a vein from 1 to 3 and 4 
feet thick) which traverses the granitic mountain, near Mr. 
Beamer's, about 12 miles from Hamburg. 

In addition to the above, it may be observed that Titani- 
um has been met with in other parts of the United States. 
According to Haiiy, the oxide occurs in South-Carolina.* 
In the Cabinet of the Hon. Dr. Seybert, is a specimen from 
IJelaware. Professor Cleaveland informs me that it has 
been found at Topsham, in the District of Maine. In 
Pennsylvania and North-Carolina it also occurs, as will ap- 
pear by the following extract of a letter which I received a 
short time since from Mr. Cloud. — ^^ 1 have lately received 
from Delaware county in this state, (Pennsylvania), a spe- 
cimen of rock crystal, (of the variety called smoky topaz,) 
with a number of beautiful crystals of the red oxide of Tita- 
nium adhering to its surface, and fibres of the ore shooting 
through its body. It was ploughed up in a field where the 
nmethyst is frequently found in the same way. May not 
Titanium be the colouring matter of the amethyst? I have 
in my collection, crystals of the red oxide of Titanium, 
from the back part of North- Carolina, where I am informed 
they are found in abundance, and of large size: — (I have 
not been able to learn the precise locality.) Crystals of si- 
Jico calcareous Titanium are found in the felspar of the rock 
at the Falls of the Schuylkill, and in the primitive lime- 
stone in Chester county, near the Grove meeting-house, 
where the red oxide also occurs.'* According to Mr. Gil- 
mor, the silico calcareous oxide is found in the granite rocks 
near Baltimore. 

• Tniit^ de Mincralogie, Tom. IV. P. 302. 
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Note. ^ 

% 
From the above it appears^ that the ores of Titanium 

are of very frequent occurrence within the United States* 

The locality of the specimens described^ as far as could 

be ascertained, tend to confirm the opinion of Werner as 

to Titanium being one of the oldest of the metals* Should 

this metal hereafter be applied extensively to the arts, it is 

presumed that the United Statics will be enabled to furnish 

any quantity that may be required. 



PUBLICATIONS. 
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Hayderia Geological Sketch of Baltimore* 

(Baltimore Medical and Philosophical Journal, Vol. I.) 



W 



E embrace the present opportunity of extracting from 
the above valuable paper, and laying before our readers, the 
foUot^ing interesting account of the Chr ornate oflron^ which 
we mentioned in a former number was the material from 
which was obtained the acid, used in the manufacture of 
that beautiful pigment, the chr ornate of lead^ or chromic 
yellow. 

This ore, according to Mr. Hayden, occurs on the Bare 
Hills, near Baltimore, which are thus described : 

** The range of these hills is nearly in an easterly and wes- 
terly direction ; not high nor much broken. The eastern 
part of the serpentine range terminates within a small 
distance of the creek which is called Jones's Falls. On 
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the north ^We they are bounded, in part, by an auxiliary 
branch of the same creek. When ascending them on the 
south side, nothing strikingly interesting presents itself 
in the general view; but when approached from the 
east side, or viewed from their summits at different 
points, or from the road on the north side, the mind 
seems involuntarily to feel the impulse of melancholy. For 
the thinly scattered soil, whi^h has been, perhaps for ages, 
slowly accumulating from a few decayed vegetables which 
some friendly breeze has borne upon its barren surface, is 
scarce sufficient to nourish a few scattered tufts of grass. A 
gloomy silence pervades around, while every rood on the 
serpentine range bears the most decided marks of sterility. 
The stones which cover its surface in many places, and of 
which the hills are mostly composed, bear the evident marks 
of a partial decomposition, which gives the whole a smoky, 
brown appearance, as if it had been subjected to perpetual 
sulphurous exhalations, or steams of subterraneous fires. If 
a fratricidal Cain had here committed his Heaven-insulting 
deed, we need not wonder ; it bears so much the appearance 
of havingexperienced the unappeased wrath, the eternal curse 
of an oflfended Deity. Scarce a solitary lizard, or a creep- 
ing ant is here seen, seeking among the mouldering serpen- 
tine a peaceful borough in which to deposit its daily spoils, 
and screen its tender offspring from the chilling blasts of 
winter's wind, which sweeps in triumph over this dreary 
waste. Besides the interest which it excites on account of 
its gloomy aspect, few districts present a more interesting 
field in a mineralogical point of view, than the one under 
consideration. The principal eminence appears to be com- 
posed mostly of an inferior kind of serpentine, even that 
which is raised from the depth of forty feet below the sur- 
face, is of a loose, and somewhat friable texture ; and at the 
same time intermixed with a variety of substances pf the 
magnesian genus ; such as the amianthus, asbestus, steatites, 
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common and foliated ; carbonate of magnesia, amorphous 
and crystallized ; a species of lardite ; noble serpentine, and 
several other interesting substances not sufficiently defined* 

But the most important substance that has yet, I believe, 
been found at this place, is the chromate of iron, of which 
there are immense quantities. 

This interesting substance, of which much has been said 
in different parts of the world, appears at this place evidendy 
under three different forms, or rather different states. At 
the place where it has been principally sought for and raised 
for the different purposes to which it has been converted, it 
appears in masses pretty compactly formed and of various 
sizes, as it may happen to.be broken up, and among which 
is intermixed more or less of talc, steatites, &c. Its colour 
inclining to blacky or dark brown. Its fracture, in some in- 
stances, appears shattered, in others, conchoidal, and in others 
somewhat foliated,presenting smooth surfaces^ having some- 
what the resemblance of brown blend, for which this sub- 
stance was mistaken in France^ by citizen Pontier, who first 
discovered it ; but which by the analysis of citizen Tassaert, 
was proved to be the chromat of iron. 

At the same place it is also found perfecdy granulated, in 
a gangue apparendy of indurated steatites^ yet considerably 
harder. In this substance it appears in innumerable grains 
of an irregular form, separate from each other, and from die 
size of a grain of mustard to that of a kernel of pepper^ 
though the latter are rare. 

In the next place it is found crystallized in perfect and well 
defined crystals of an octaedral form, and from the size of 
a grain of mustard to those whose facets are nearly one 
eighth of an inch in length.^ 

* Thofe cryftals have, for fome time, been confidered as octaedral iron ore; 
but they have recently been tefted in this city, (Baltimore) and proved 
decidedly to be the chromat of iron. 
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Those crystals have been observed as yet, only on die east- 
ern part of the hill which constitutes the serpentine range, 
about one quarter of a mile east from where the amorphous 
kind is raised or dug up. On this part of the hill are seve- 
ral considerable ravines or gullies, occasioned by water, 
which, in the course of time, has worn the serpentine, in 
some places to a considerable depth. In these gullies, the 
crystals are found washed down and mixed with sand^ and 
a considerable quantity of the granulated chromat of iron. 

The exact locality of those crystals, and the granulated 
chromat of iron that accompanies them at this place, I have 
not as yet been able to determine ; but, from some indica*' 
tions, I am strongly inclined to believe that they were once 
imbedded in the thick veins of green indurated talc^ which, 
in many places in the sides of those gullies, runs through 
the serpentine. 

Since crystallized chromat of iron is, as far as we havtf 
any knowledge, a novelty in the mineral kingdom, permit me 
to hazard a few remarks on its characters. 

Its colour is mostly black, inclining in some degree to steel 
grey ; when held in a bright light, it often presents the co« 
lours of tempered steel. Surface of the facets of the crystal, 
untarnished, and smooth as if highly polished. Transparen- 
cy O, except in some instances when laid upon a sheet of white 
paper and in the light of the sun, a rich, deep blood-red co- 
lour is perceivable. The irregular fracture of the crystals, 
conchoidal,and vitreous, treated with the blow pipe, infusiUe 
without addition ; with borax, it gives a bead of a beautiful 
green. Rather britde and easily broken, as must appear, for 
flsany of the cr> stals are mutilated, probably by the pebbles 
rolling over the rocks, and falling on them. 
' Magnetic in a considerable degree. 

Pulverized, the powder or dust is of an ash grey. 

TIm form of those crystals, although perfect octaedrons 
pyramids in many instances, it does not follow 
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that they are uniformly so in all* In some^ the angles of the 
pyramids are considerably more salient than in others. In 
some, the base, instead of being rectangular, is sometimes 
rhomboidaL In others, the bases, though rectangular, are 
oblong. In others, one of the p^Tamids is considerably de- 
pressed or flattened ; with others, both are flattened. 

The primitive, integral form of those crystals, is tctra- 
edral. This may be ascertained by any person who is de- 
sirous of trying the experiment ; for the crystals are divisi- 
ble, parallel only to the facets of the pyramids." 

The Chromate of Iron has lately been found in Penn- 
sylvania, (we believe Chester,) under circumstances and 
possessing characters very similar to that from the Bare 
hills. 

Since it has been ascertained that this combination of Iron 
with chromic acid is subject to the laws of crystallization, 
it occurred to several of the mineralogists of Baltimore, 
that, in some instances, where it was supposed that the 
metal was in a state of mere oxidation, it might be com- 
bined with chromic acid. This was so strongly impressed 
on the mind of Mr. Gilmor, that he was induced to institute 
some experiments, with a view of ascertaining the fact. 
The subjects of experiment were small octaedral crys- 
tals of what we have hitherto considered oxide of iron, from 
the magnesian rocks at Hoboken, (N. J.) which, on being 
submitted to the blow-pipe, gave to borate of soda that 
beautiful emerald green colour which so eminently demon- 
strates the presence of chrome. As almost every cabinet 
of mineralogy contains specimens of what is generally de- 
nominated octaedral iron ore^ we should submit the propri- 
ety of such trials, as* may ascertain whether chrome may 
not in some instances form a constituent principle of these 
ores. 

From the very interesting paper before us, from which 
we have so freely extracted, we are induced to hope that 
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the chromate of iron^ hitherto so rare in Europe, will, from 
its abundance in the United States, afford an ample and 
promising field to the manufacturing speculator* 
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On the Sandhills of Cape Henry in Virginiam By B. Hsmry 

Latrobe, Esq. 

Transactioxu Am. Ph. Society, voL iv,p. 439. 

Jl ROM the falls of the great rivers of Virginia over the 
out-runnings of the granite strata^ the general level of the 
land gradually approaches the level of the ocean. At the 
falls it is elevated from 150 to 200 feet above the tide : on 
the sea shore at Cape Henry, the original coast rises not 
more than 15 feet above high water mark. 

That the whole of this extensive country, from the falls to 
the coast, is factitious, and of Neptunian origin, appears far 
from being hypothetical ; and the fossil teeth and bones, 
which accompany this memoir,* and which with many 

* The teeth appear to be those of a shark. They are highly enamelled and 
extremely sharp: their roots are perfectly sound and entire, and the tninote 
and almost transparent jags of many of them are as perfect as the rest. They 
are found in every well, dug in or near Richmond, to a sufficient depth ; and, 
as I am informed^ in every deep well for many miles below the dty. The 
stratum in which they lie consists of highly sulphurated blue clay, aboondiiq^ 
in pyrites, and which has the appearance of having been mud. They were 
first discovered in the beds of rivulets, which had worn their channels to the 
depth of this stratum ; and obtained the name of Indian Dart-foints in the same 
manner, as the immense oyster-beds, which have been quitted by the ocean>are 
vulgarly called Indian oyster-banks. 

The bones were dug from the same stratum. Among them are two out of 
six bones, which formed a/ow of some animal unknown to me. Many very 
sound vertebrs of fish, and a remarkably perfect thigh bone of a lai]ge bird 
have been in my possession. 
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hundred more, were dug out of a well at Richmond, from 
the depth of 71 feet, prove that the deposition of the super- 
strata is not of a date sufficiently removed to have destroyed 
the soft and almost cartilaginous part of the joints, or to 
have injured the enamel of the teeth. The Neptunian the- 
ory of geogeny, has now very generally taken place of the 
old volcanic system, and, as far as conjecture and hypothe- 
sis can forward science, it is certainly more generally appli- 
cable. But along the coast of Virginia,^ a process is going 
forward, the result of which will be exacdy similar^ and in 
which water has no immediate share. 

The shore, and the bed of the Atlantic near the shore, 
consist of a fine sand. The daily action of the flood tide 
carries a certain quantity of this sand above high water 
mark, which being dried by the sun and air, is carried fur- 
ther in land by the winds. The most violent winds on this 
coast, blow from the points between the N. West and the 
East ; and besides, a gentle easterly breeze prevails the 
whole summer, during some part of almost every day. This 
easterly wind, which is in fact a trade wind, is felt as high as 
Williamsburg. It is said to be felt, at this day, higher in 
land than formerly, and to be annually extending its influ- 
ence ; and it will no doubt, when the woods shall be more 
cleared away, blow health and coolness over a portion of 
lower Virginia, which is now considered as extremely un- 
healthy. 

These easterly winds blowing during the driest and hot- 
test season of the year, carry forward the greatest quantity 
of sand, and have amassed hills, which now extend about a 
mile from the beach. The natural level of the land, ele- 
vated little more than 10 feet above high water mark, has 

* I speak only of the coast of Virginia at Cape Henry ; for although I have 
the best reason to believe that the same natural process has produced all the 
sand banks, islands, and sand hiUs from the Delaware to Florida : T have only 
examined that part of the coast, which is the smbject of the present memoir. 
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a very gentle declivity to the east. It is now a swamp ^ of 
about five miles square (25 square miles.) The. soil below 
the- surface, is a white loamy sand, and if the water falling 
upon, or rising in it^ had a free discharge to the ocean, it 
would probably be perfectly dry : this, however, the sand 
hills prevent, and the water is discharged into the sea to 
the southward, and into the mouth of the Chesapeake to 
the northward, by small creeks^ which find vent from the 
westerly extremities of the swamp. Lynhaven creek is the 
most considerable of these drains* The swamp, or as the 
neighbouring inhabitants call it, the Desert, is overgrown 
with aquatic trees and shrubs ; the gum, CL, styraciflua) 
the cypress (cup. distichaj the maple facer rubrumj the 
tree improperly called the sycamore (platanus occidentalisj 
the magnolia glauca, the wax myrtle fmyrica ceriferajf and 
the reed. Car, tectaj are the principal. Of these many thou* 
sands are already buried in the sand, which overtops their 
summits, and threatens the whole forest with ruin. Their 
destruction is slow, but inevitable. Upon the extreme edge 
of the sand hills towards the swamp, the wind opposed by 
the tops of die trees, forms an eddy : the sand carried along 
with it is precipitated, and runs down the bank into the 
swamp. Its slope is very accurately in an angle of 45*. 
By gradual accumulation, the hill climbs up their trunks, 
they wither slowly, and before they are entirely buried, they 
die. Most of them lose all their branches, and nothing but 
the trunk remains to be covered with sand, but some of the 
cypress retain life to the last.f 

* By a swamp I exclusively mean a piece of ground, the surface of which is 
wet and soft, but which has a sound bottom. In this it differs from the Dismal 
Swamp, much of which is a itog or morass. Into the latter, a pole of any manage- 
able length may be forced with great ease. 

f That the swamp with its trees extended to the sea coast, perhaps Tvx/i^«r a 
century, is very evident from this circumstance: between the gununitc^ the 
sand hills and the sea shore, and more especially on the Chesapeake side, the un- 
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The Desert abounds in deer, bears, racoons, and opos- 
sums. Its skirts are more thickly peopled than the sterility 
of the soil would give reason to suppose ; but the inex- 
haustible abundance of fish and oysters in the creeks, and 
the game, render it easy to support a family. 

The lighthouse,^ which was built about sixteen years 
ago, is an octangular truncated pyramid of eight sides, rising 
90 feet to the light, and sunk 18 feet below the basement 
course. Within a few yards of the lighthouse, is the keep- 
er's dwelling, a wooden building of two stories. Both are 
surrounded by a platform of plank ; and, without any such 
design in the architect, this platform has preserved both 
these buildings from being buried in the sand. 

When the lighthouse was built, it was placed upon the 
highest sand hill at the Cape. Its distance from the beach 
may be 6 or 7 hundred yards, and the elevation of its base 
above hi^ water, not less than 90 feet. At that time there 
was from the foot of the building, the most expanded view 
of the ocean, the Desert, the Chesapeake and its eastern 
shore. At present, a mound of sand surrounds them, 
which overtops the keeper's dwelling, and has buried his 
kitchen to the eaves. The platform, which was laid upon 
the former level of the sand, is an accurate standard from 
whence to ascertain its accumulation. The winds meeting 
in their course the elevated tower of the light, form a per- 
petual whirl around it, which licks up the sand from the 

\ 

decayed, though mostly dead bodies of trees still appear in great numbers. Be- 
ing on the windward side of the sand hills, they have not been more than half 
buried. At the lighthouse there are none of the trees, but to thcVestward 
and southward are many. 

* It is a good solid building of Rappahannoc freestone, but has the unpardon- 
able fault of a wooden stair case, which being necessarily soaked with oil ex- 
poses the light to the perpetual risk of destruction by fire. Such an accident 
might be attended with an incalculable loss of lives and property : the mouth of 
the Chesapeake being perhaps the inlet to more ships than any other in the Uni- 
ted States. 
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smooth surface of the timber, and heaps it around in the 
form of a basin. Where the platform ceases, the sand 
accumulates. The sandy rim, while it protects the keeper 
from the storms, renders his habitation one of the dreariest 
abodes imaginable* lliis rim is sometimes higher, at others 
lower, according to the direction and strengdi of the wind. 
Since the establishment of the light, the hills have risen about 
30 feet in height (measuring from the platform) and have 
proceeded into the Desert about 350 yards, from a spot 
pointed out to me by the keeper. I stepped the distance as 
well as I could, while at every step I sunk up to my ancles 
into the sand. The height of the hill at the swamp, is be* 
tween 70 and 80 feet perpendicularly. It is higher nearer 
the sea, the inner edge being rounded oiF^ and I think at its 
highest point, it cannot be less than 100 feet above hig^ 
water mark. If the hills advance at an equal ratio for 20 
or 30 years more, they will swallow up the whole swamp, 
and render the coast a desert indeed, for not a blade of 
grass finds nutriment upon the sand. 

Should this event take place, and some future philosopher 
attend the digging of a well in the high tandy country^ on 
the coast of Virginia^ his curiosity would be excited by fos- 
sile wood, 100 ftet below the surface. He would there 
discover a bed of vegetable and animal exuviae, and going 
home, he might erect upon very plausible ground, a very 
good-looking hypothesis of a deluge, sweeping the whole 
upper country of its sand, and depositing it along the line of 
its conflict with the waves of the ocean. 
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On the Topaz of Scotland. By Professor Jamesok* 

Memoin of the WemeriaB Natural History Society, VoL I, P. 445. 
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T is said that the greater number of the precious stones 
have been, at different times, discovered in the mountainous 
districts of Scotland ; but hitherto no accurate account of 
them has been published. This is owing to a deficiency of 
mineralbgical skill, and the interested motives of the dis- 
coverers, who have always endeavoured to conceal the 
knowledge of the spots where these stones have been found. 
According to the jewellers and lapidaries of Edinburgh, the 
ruby occurs at the Ely in Fifeshire, also near Ponsoy in 
Banffshire, in Inverness-shire, and Aberdeenshire : the 
€merald2iX, the mountains of Cairngorm in Aberdeenshire : 
The aqua marine^ or precious beryl, at Invercauld, and in 
the Orkney Islands : The sapphire in different places of 
the Highlands, as at Benachie and Invercauld in Aberdeen- 
shire, and Portsoy in Banffshire : The amethyst at Inver- 
cauld, and in Strathspey, and other parts of Scodand : The 
garnet abundantly in Aberdeenshire, and other parts of 
Scotland : and, lastly, the topaz^ is said to occur frequendy 
in Strathspey,'at Invercauld in Aberdeenshire, Cairngorm, 
and in the Isle of Arran. 

But are all these true precious stones ?*-The ruby of the 
Ely, and the other places already mentioned, cannot be re- 
ferred either to the spinelle ruby, or the red sapphire, which 
is the oriental ruby of jewellers. The mineral found at the 
Ely is not unlike the Cinnamon-stone of Werner, which I 
consider as a species of the garnet family. The Emerald 
of Cairngorm and Strathspey, and the Aqua marine of In- 
vercauld, are varieties of precious beryl ; and the aqua ma- 
rine of the Orkney Islands, if the specimens in the late Dr. 
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Walker's cabinet be truly from that quarter, is also jprecious 
beryl. The Sapphire of the Highlands, from the examina- 
tion of specimens in the possession of Mr. Deuchar, is a 
pale, celandine-green coloured topaz. The Amethyst is the 
true amethyst of mineralogists. The Topaz of Cairngorm, 
Isle of Arran, and other places, is rock-crystal of various 
colours, as yellowish-white, clove-brown, wine-yellow, and 
orange-yellow. The clove-brown varieties are named smoke' 
topaz ; the orange and wine-yellow varieties are sometimes 
sold as true topaz. The Garnet is the precious garnet of 
Werner ; the Syrian or oriental garnet of many jewellers. 

It thus appears^ that precious beryl, topaz, amethyst, and 
precious garnet, are the only true gems hitherto discovered 
in Scotland. But the topaz of Scotland has been consider- 
ed as a variety of sapphire, and its true nature was not un- 
derstood until lately, when its characters were fully exhibit- 
ed in a fine series of topaz-crystals of remarkable size, 
brought from the upper part of Aberdeenshire to Edin- 
burgh, and now in the possession of Mr. White, lapidary. 

Topaz of Aberdeenshire. 

Colour greenish white, and intermediate between moun- 
tain-green and celandine- green. 

Is slightly opalescent. 

The form of the largest crystal is an oblique eight-sided 
prism, deeply bevelled at the extremity ; the bevelling 
planes set on the acute lateral edges ; the proper edge of the 
bevelment truncated, and the angle formed by the meeting 
of the bevelling plane and the lateral planes bevelled. 

The surface of the crystal is rough, owing to attrition. 

Internal lustre splendent and vitreous. Cross fracture dis- 
tincdy foliated ; longitudinal fracture perfect conchoidal. 
Is semi-transparent, inclining to translucent. Harder than 
precious beryl ; but not so hard as spinelle. Specific gra- 
vity 3,5 70, f Thomson. J 
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This crystal weighs 7 ounces 3 pennyweights 18 J grains 
Troy ; and a fragment of a crystal from the same tract o£ 
country, now in the possession of Mr. Farquharson of In- 
vercauld, weighs 1 pound 3 ounces 8 drams, and 8| grains 
Troy weight. 

These are the largest topazes hitherto found. In the 
National Museum at Paris^ which is the most extensive in 
Europe, the largest topaz is one weighing 4 ounces 6 gros."^ 

The discovery of so valuable a gem in this country, natu- , 
rally leads us to inquire, in what situation it is found, and 
whether or not it is likely to occur in considerable quantity. 
Unfortunately, the data for answering these questions are 
not complete : we must, therefore, at present rest satisfied 
with a short statement of the geognostic relations of the to- 
paz of foreign countries, which, when compared with the 
accounts given of our topaz, will enable us to guess at its 
probable geognostic situation. 

This gem occurs in considerable quantity in the Electo- 
rate of Saxony, in a particular species of mountain-rock, 
denominated, by Werner, Topaz-rock^ because topaz is one 
of its essential constituent parts. Besides forming an es- 
sential ingredient of topaz-rock, it also occurs in it in drusy 
cavities, along with quartz crystals, and lithomarge. In 
Bohemia and Saxony, it occurs in veins that traverse gneiss 
and mica-slate. These veins are generally narrow, inti- 
mately connected with the rock they traverse, of very old 
formation, and contain, besides topaz, also tin-stone, arsenic 
pyrites, sometimes copper pyrites, apatite, fluor-spar, quartz, 
and steatite. The Siberian topaz appears to occur in veins 
in primitive mountains, and probably also in large drusy 
cavities, in rocks of a very old formation. 

About 25 leagues north from Catharinenburgh, in the 

* It is said that there ii a lopaz in the rich collection of Sir John St, Aubyn^ 
the size of a fist. 
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Uralian Mountains, topaz is found in considerable quantity' 
in a kind of granite, resembling that variety known under 
the name oi pierre graphique. There, it is said to occur in 
drusy- cavities, along with quartz and precious beryl. It is 
also found in the opposite extremity of Siberia, in a moun- 
tain named Odon-Tschelon, in the province of Dauria, 
where it occurs in druses along with precious^ beryl. The 
topazes of Odon-Tschelon, and, indeed, of Siberia in gene- 
ral, are generally snow-white, frequently celandine-green, 
and very rarely of a beautiful blue, resembling the sapphire ; 
and some varieties exhibit a kind of opalescence. The Bra- 
zilian^ and sometimes also the Saxon topaz, are found in 
alluvial soil ;* and the topaz of Pegu, Ceylon, Hawkesbury 
River in New Holland, and Cape Barren Island ia Basses 
Straits,f has a similar geognostic situation.^ 

Such are the geognostic relations of the topazes of for- 
eign countries. The topaz of Scotland has hitherto been 
found only in alluvial soil, along with uncommonly large 
rock-crystals, and middle-sized crystals of precious beryl, 
and in a tract of country, as far as we know, entirely com- 
posed of primitive rocks ; and hence it is highly probable, 
that its original repository is in primitive country.^ But in 
which of the primitive rocks is it probable that the topaz is 
contained, and in what kind of repository does i% occur ? 
The tract of country where our topaz is found, is said to be 
principally composed of granite, and to contain, besides, 

* Topaz has lately been found imbedded, in small crystals, in transition rock& 

f Dr. Monro junior presented me with a rolled piece of topaz, said to be 
from Hawkesbury river ; and Captain Laskey, with a crystal of the same gem 
from. Cape Barren Island, in Basses Straits. 

The topaz of Basses Straits, as my learned friend Mr. R. Brown informs me^ 
was first discovered by Mr. Humphry yVw/er, who was some years ago sent out 
by Government to examine the mineralogy of New Holland and Van Diemen's 
Island. 

\ In the collection of the Museum of Natural History at Paris, there is a 
large rock crystal, containing reddish^ coloured crystals of topaz fromBraziL 
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.considerable portions of gneiss and mica-slate. This being 
the case, it is probable the topaz will be found in one, or 
{)ossibly in all these diflferent rocks. It may, however, be 
alleged, that probably the topaz^rock also occurs there, and 
that the topaz may be derived from it. But the topaz-rock 
is one of the rarest of the nwuntain-rocks, and the topaz 
which it contains has always a yellow colour, and differs 
somewhat in regular form from the topaz of Scotland ; it is 
^Iso smaller, and is never accompanied with rock-crystal or 
precious beryl. Hence it is not probable, that the topaz- 
rock occurs in the district of which we are treating. If, 
then, the topaz-rock is wanting, it will be inquired, in 
which of the primitive rocks already mentioned we are to 
look for it ? Some n*ay be of opinion that it occurs in veins, 
in gneiss jor mica-slate^ as is the case with th^ Bohemian, 
and certain varieties of the Saxon topaz. The want of all 
the accompanying minerals, as tin-stone, arsenic pyrites, 
copper pyrites, fluor-spar, &c. render this supposition im- 
probable. But the topaz of Siberia agrees with that found 
in Aberdeenshire, in having green and white as its most 
frequent colour ; in opalescence ; in figure, being generally 
bevelled at the extremity ; in size, the largest topazes being 
found in Siberia ; and in accompanying minerals, which are 
usually rock-crystal and precious beryl. 

Lastly, the Sib^ian topaz is said to occur in drusy cavi- 
ties or veins in granite, and in considerable quantity* If 
this account be correct, we may infer that the Aberdeen- 
shire topaz will be found in drusy cavities or veins in gra- 
nite, and in considerable quantity^ 

I trust the conjecture I have now suggested, will induce 
mineralogists to examine the tract of country where this in- 
teresting mineral is found.^ 

* Since this paper was read to the Society, I have been informed by my friend 
Colonel Imrie, that the large fragment of topaz in the possession of Mr. Far- 
iiuharson of Ipvercauld, was broken from a mass of granite. 
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Another topaz has been found near Invercauld, in Aber^ 
deenshire. Its weight, as communicated to me by Colond 
Imrie, is 3420 grains, or 7 ounces 2 pennjrweights and 1% 
grains : Its specific gravity 3.56« It is said, that a distinct 
crystal, heavier than the preceding one, has been found in 
the same county^ and is now in the possession of a gendeman 
in Aberdeen* 



yy '"aaaB— aa— agggi 'I. wtssssbsss * ' ^" ^sssssi^assststsaexsaBsessBSSSSSSsssaamm 

INTELLIGENCE. 

Galvanic Battery. 

ON Saturday, July 2d, 1813, J. G. Children, Esq^ put in 
action the greatest galvanic battery that has ever been con- 
structed* It consisted of 20 pair of copper and zinc plates, 
each plate 6 feet in lengthy 2 feet 8 inches in breadth.' Each 
pair was fixed together at the top by pieces of lead cut into 
ribbons* A separate wooden cell was constructed for each 
pain The plates were suspended from a wooden beam fix- 
ed at the ceilings and were so hung by means of counter-* 
poises that they could be easily raised or let down into the 
cells. The cells were filled with water, containing a mixture 
of sulphuric and nitric acids* At first the acids amounted 
to l-60th of the water ; but more was gradually added till it 
amounted to the 30th. Leaden pipes were attached to the 
two extremities of the battery, and conveyed the electricity 
out of doors to an adjoining shade, where the experiments 
were made. The power of this battery was very great ; 
though I am not certain whether it increased in proportion 
to the size of ^e plates. It ignited about 6 feet in length of 
thick platinum wire. The heat produced was very intense* 
It melted platinum with great facility. Iridium was like- 
wise melted into a globule, and proved to be a britde metal. 
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The ore of iridium and osmium was likewise melted, but not 
so completely* Charcoal was kept in a white heat in chlorine 
gas, and in phosgene gas ; but no change took place in either 
of these gases. Neither tungsten nor uranium underwent 
any change* A very singular fact was pointed out by the 
sagacity of Dr. Wollaston, and succeeded upon trial. A 
greater length of thick platinum wire was ignited than of 
platinum wire of a much smaller size. This Dr. Wollaston 
had previously ascertained in his own minute galvanic bat*- 
teries, consisting of a single pair of small plates. 

Annals of thilosophyy No. VIIL 

The Faroe Islands* 

These Islands have long been considered as highly 
worthy the attention of naturalists, particularly as regards 
their geology and mineralogy ; and as every information res- 
pecting them will be deemed interesting, we beg leave to 
present to our readers, the following extract of a letter, 
which we have received frpm our learned friend and cor- 
respondent Thomas Allan, Esq. of Edinburgh. 

** You will naturally be anxious to know what we saw in 
Faroe ; of this I shall try to give you a sketch in as: few 
words as possible. Sir George Mackenzie having been of- 
fered accommodations in one of his majesty's vessels, in 
case he had any inclination to visit the Faroe Islands^ aske4 
me to accompany him, which I most readily consented tq 
do. About the end of May (1812) we sailed from Leith in 
the Clio, and after clearing the Firth, reached Thorshaven 
the capital in 60 hours ; the distance is 500 miles, so that 
we were very fortunate in our run. 

The Islands are 18 in number inhabited, besides several 
small ones uninhabited. They extend about 60 miles fron\ 
N. to S. The largest is Stromoe, ^5 miles long, by about ^ 
in the widest part. 
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From one end to the other they are completely composed 
of trap-rocks, greenstone, basalt, amygdaloid and tuff. 
These are arranged in beds wonderfully regular, and rising 
to the north and west. The highest mountain is in Stromoe, 
and may be about 3000 feet. We measured one in Osterve 
which is 2825 feet* On the north west side, the coast pre- 
sents some of the most tremendous cliffs I ever saw x one I 
measured and found it to be 1 134 feet. This cliff is in Os- 
terve, and is called the Kodlen ; there is another near it in 
Stromoe called the Mylling, which is considered the highest 
in Faroe, and may be about one third loftier than the one I 
measured. These are entirely composed of trap ; I did not 
see an atom of stratification in the country. 

In Suderoe there is coal. We did not visit that Island, 
but, from the similarity of its structure, as seen from a dis- 
tance, it in every probability is essentially the same as the 
other islands, the coal resembling that of Ballintory in 
Antrim, as also that which occurs in Skye. These trap- 
rdcks are intersected in every direction with dykes which 
are generally nearly perpendicular, sometimes perfectly so. 

Upon the zeolitic amygdaloid we saw some of the most 
evident marks of fusion. Of minerals we got none but ze- 
olites, calcedonies, and some native copper. Of the former 
I have got some mezotype far finer than any I ever saw, in 
groups of transparent diverging needles from one to two 
inches long, perfectly crystallized and terminated. Of the 
stilbite I also got some magnificent specimens, one I think 
new in large cubes ; these are sometimes elongated, form- 
ing the rectangular prism, sometimes they are truncated on 
all the solid angles so as to present the cube octaedre. They 
are semi-transparent, and where they have been affected by 
the weather, are snow-white. One of the. crystals I got of 
this is an inch long, and about \ thick. The calcedonies are 
difficult to procure, but are some of them magnificent. . I 
^w in the rock the remains of one that had been four feet 
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in length and about two in the widest p&rt* In the cavity^ 
of one of them I found the mezotype finely crystallized^ 
The situation of the copper is the most singular, it occurs 
disseminated in a bed of trap and zeolitic amygdaloid bea«^ 
tifuUy crystallized, and sometimes forming the centre of a 
very fine zeolite. This is a curious fact, it was on this va- 
riety of trap that we saw such evident marks of fusion, and 
no copper from the veins of Cornwall can present crystalli- 
sations more perfect. « 

We remained five weeks in the Islands, and had as rapid 
a voyage home as we had out." 



Zircon found in Scotland. 

Professor Jameson of Edinburgh, in a letter to the 
Editor, mentions his having discovered this rare mineral in 
Galloway imbedded in gneiss. 



Geology of Long Island. 

We have received a Letter from the Hon. Professor 
Mitchill, containing the following additional facts illustra- 
ting the modem and alluvial character of (lOng Island. 

" In the third number of the American Mineralogical 
Journal, you published a paper of mine, shewing that 
the whole of Nassau or Long Island, in the State of New- 
York, was alluvialy and not one half alluvial and the other 
primitive, as Messrs. Volney and Maclure have taught. I 
have additional facts, which I have now the pleasure to 
make known to you. 

1. North Hempstead in ^leen^s County. — A well was dug 
during the summer of 1813, at Great Neck, for Messrs. 
William and John Mott. The place is, at least, three miles 
north of the ridge of hills at Success. They penetrated the 
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earth to a great depth and at length ordered the work to 
be discontinued, without finding water. The hole was ac- 
cordingly covered up. The stratification was nearly as fol- 
lows, to wit ; hard earth, rather reddish, and requiring the 
pick-axe, 9 feet; light-coloured sand^ free and loose, 21 
feet ; dark-red loose earth 15 feet ; white sea or beach sand, 
6 feet ; small grey sand with fine mica in about equal pro- 
portions, with detached lumps of tough blood-red ochra- 
ceous clav, 40 feet, making ninety-one feet in the whole. 
At the depth of 30 feet, and on the upper surface of the stra- 
tum of dark-red loose earth, lay the shells of clams, oysters 
and scollops. These animal remains were all broken* In 
this region they are almost always found in fragpnents. 
They seldom occur entire. Specimens of the two former 
were in the possession of the proprietors, and shewed to me : 
so that there was no deception. Fragments were found oc- 
casionally through the whole stratum. A piece of wood 
was also found, fifty feet down. It was soft, rotten, and 
decayed. Its ligneous character was perfectly distinguish- 
able, and it seemed to be part of a larger parcel. 

2. Jamaica in ^eerCs County. '^AhovX a mile south of 
the ridge of hills^ on the land of Mr. Napier, on the turnpike 
road, about three miles west of the village, during that same 
season, about twenty-five feet below the surface, several 
pieces of wood were found in digging a well. They were 
decayed so far as to be sofjt, but the organization and struc- 
ture of wood were evident to every observer. There were 
no animal relics here. 

3. New Utrecht in King^s County. — ^This season also, 
a well was dug, exactly on the ridge of hills, near the 
Narrows. Clam and oyster-shells* were found scattered 
through the strata in going down ; and at the depth of sixty 
seven feet, below the surface of the ground, a shell of the 
large murex, or large periwinkle of our shores, was disco- 
vered, lying very little damaged, just above the water-line. 



iUelUgence. 263 

4* New Utrecht again. — Within the fort belonging to the 
United Siates, a little to the southward of Denyse's farm on 
the margin of the Narrows, a well was dug for the accom- 
modation of the garrison* It is fifty-two feet deep. Thirty 
fe^t down, the diggers discovered fragments of clam and 
oyster-shells. And these were occasionally found all the 
way to the bottom. Through the whole course of the per- 
ibration, the earth was of a reddish colour and so hard and 
compact as to require the pick -axe to loosen it ; except a 
thin stratum near the bottom^ where the gravel was aggre- 
gated into a sort of rocky breccia, which was broken through 
by the force of a sledge-hammer. This fortification, it may 
be remarked, is on the westernmost extremity of the spine 
of the island as it slopes away toward the Bay. 

5. Oysterbay in ^ueen^s County* — At Mr. Welsers, near 
Cold Spring, the body of a tree was found, more than fifty 
feet below the surface of the earth and so solid as to 
require cutting through with an axe. But this happened 
several years ago and the fact is well known in the neigh- 
bourhood. 

These facts, in addition to the former, put the alluvial cha- 
racter of Long Island quite out of doubt. Being curious in 
their geological relation, and evincing the modem formation 
of the strata to which they belong, I beg you to give them 
place and perpetuity in your valuable Journal. 

NexV'Torkj October 16thj 1813. 



Emerald. 

This Mineral is by no means uncommon in the United 
States. It occurs in the primitive range, and particularly 
in Granite, in which it is imbedded. In the District of 
Maine it has been found remarkably clear and transparent, 
and in every respect resembling the Siberian Beryl^ parr 
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ticularly that discovered at Topsham, by professor Cleave- 
land of Brunswick College, the crystals are well defined 
kexaedral prisms, and are often imbedded in the smoky 
quartz which abounds in the large grained granite : in 
some instances, in point of colour, it equals the finest Peru* 
vian Emerald. 

At Chesterfield in Massachusetts it occurs in great abun- 
dance. Dr. J. F. Waterhouse who has carefully exami- 
ned this locality, informs us that crystals, in hexangular 
prisms, from an ounce and under to Gibs, in weight are 
found singly disseminated through the granite. They are 
of various dimensions, from a small size to that of a foot in 
diameter, their colour light green. The Chesterfield Eme- 
rald greatly resembles that lately dbcovered in France. If 
the new earth Glucine should be required for the arts or 
manufactures, this Emerald would furnish it in abundance ; 
as such is the quantity occurring at this place that. Dr. Wa- 
terhouse obtained upwards of 70lbs. within a very small 
space. The Emerald occurs in other parts of Massachu- 
setts. To the politeness of Dr. David Hunt we are indebted 
for several specimens found by that indefatigable mineralo- 
gist, in the vicinity of Northampton and Goshen. 

At Haddam in Connecticut this mineral occurs in abun- 
dance, the crystals are from a very small size to several iiiches 
in length ; they are generally of a light yellowish green and 
sometimes of an amber colour resembling Topaz. Colonel 
Gibbs has in his possession a crystal of a deep green an inch 
in diameter and several in length, it bears a strong resem- 
blance to the Peruvian Emetald. Mr. Mather, a young 
mineralogist of great promise, discovered one seven inches 
in length by nine iilthes in the diagonal diameter, it is id the 
cabinet of Professor Silliman. 

New- York affords but few instances of the production of 
the Emerald. It now and then, though rarely, occurs in tbe 
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granite veins which traverse the gneiss on the Island, about 
lour miles from the city. 

The Emerald is found in the vicinity of Philadelphia and 
at Chester. These are the principal localities of this min- 
eral in the United States which have as yet come to our 
knowledge. As others occur, we shall with pleasure notice 
them. 



Minerals trom TeniIessee. 

Among some Mineral Specimens we have received from 
Dr. Thomas I. Wray of Augusta, Georgia, are several 
valuable Sulphates, respecting which, he has favoured us 
with the following information. 

^^ They were taken from a cave in Cumberland mountain, 
Warren County, west Tennessee. 

No. 1 is native Copperas^ Sulphate of Iron, and No. 2. 
native plume Alum ore. Sulphate oj Alumtne. I have been 
credibly informed, that they are found in immense strata ; 
pervading a considerable extent of country, and can be dug 
in any imaginable quantity. In some places the Sulphate 
of Alumine predominates for a considerable distance, and is 
then found gradually passing into Sulphate of Iron. And 
in other places beds of Pyrites commence, and at length loses 
the Iron in the aluminous principle : occasionally large 
quantities of either are discovered in a state of much greater 
purity than the accompanying specimens, and then it is dug 
by the owner or discoverer (for much of it lies in unlocated 
land) and sold to be applied to the arts without undergoing 
any refining process. These beds of pure native Copperas 
or pure native Alum are always either in natural caves 
or under the brow of a bluff, where they are sheltered from 
the influence of heavy rains or torrents of water. 

The specimens I herewith present you; were taken from 
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the very cave where soine time ago were found two hutnan 
frames (a male and a female) which were carefully wrapped 
up in a curious fabric constructed principally of feathers, and 
the whole enfolded in dressed deer skins ; an accurate ac- 
count of which was published in several newspapers and 
some of our scientific repositories* 

When first discovered they were in a state of perfect pre- 
servation, as regards their forms and structure, but in 
substance, hard, compact, earthy, capable of being broken 
with the hand. The fracture perfectly earthy, but accu- 
rately presenting to view the appearance of muscular fibre, 
the vascular and ossific parts. Unfortunately they were 
found by illiterate labourers, who set no value whatever 
on their discovery, and who allowed every visitor that 
wished it, to break off parts either to be totally destroyed on 
the spot, or taken away. 



White Pyroxene. 

A mineral, presenting some characters which rendered 
its nature doubtful, we some time ago transmitted to 
Paris, for the examination of our venerable friend M. 
Haiiy, who, after duly considering its structure agree- 
ably to the laws of crystallization, has pronounced it to be 
Pyroxene. This substance is white, and occurs crystallized 
in eight-sided prisms, of which two opposite sides are often 
much larger than the other six, so as to present a tabulated 
form. The prism is variously terminated, sometimes re- 
sembling the Pyroxene of Vesuvius, while in other in- 
stances the termination is more complex, giving rise to a 
new variety, which M. HaUy has named epimeride* — Spe- 
cific gravity 3. 1. Crystals of various sizes, from minute to 
several inches in length are found imbedded in the primitive 
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limestone which crosses the island of New-York at its 
northern extremity. 

Native Bismuth* 

We are informed by Professor Sillimah, that this metal hat 
lately been discovered in the town of Huntington, parish of 
New Stratford in the state of Connecticut. It is intersper- 
sed through a vein of quartz, in brilliant plates ; the largest 
generally not more than an inch in diameter, its surface is 
sometimes beautifully reticulated. In the same vein are 
common and magnetic pyrites, galena and other substances 
indicating a metallic deposit. As yet, the Bismuth is found 
only in a few spots in the vein, and it is uncertain whether 
it can.be obtained in quantity, the vein however has been but 
little explored. 

Elastic Marble. 

Extract of a letter from William Meade^ M. D. to the 

Editor. 

** I informed you sometime ago of a discovery I made 
of Elastic Marble ; since. that period, I have obtained some 
fine specimens, and have ascertained to a certainty, that so 
far from its elasticity being caused by the loss of its water 
of crystallization as asserted by Fluvean de Belvue and 
others, that it is (in this species at least,) precisely the reverse* 
An accident produced this discovery. I had procured a 
piece of this marble two feet long and one inch thick, which 
I was induced from its fine grain and colour, to get polished. 
When this had been done, and the surface was dried near 
the fire, I was surprised to find, that it had totally lost its 
elasticity, and was inclined to attribute it to the change which 
may have taken place in the arrangement of its particles^ by 
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die action of polishing. Unwilling however to lose so fine a 
specimen, it occurred to me to wet it with water, and I 
found its elasticity immediately restored. I have tried the 
same experiment on other specimens, and I can at any time 
deprive them of this property by heat, and restore it im* 
mediately by plunging them in water.'' 



Proposed Classificatioit or some of trb Ores ow 

Iron. 

The following which was intended as a note to Colonel 
Gibb's paper on the mass of Iron from Louisiana, we recei- 
ved after that part of our present number was printed 
off, we therefore now insert it as connected with that com- 
munication. 

^^ I should be tempted to alter the nomenclature and class* 
ification of these substances, in the following manner. 

Genus. Iron. 

1st. Species. Native Iron. 

tsU Subspecies. The varieties of native Iron containing^ 

Nickel which might retain its common 

name. 
2nd. Subspecies. Native oocyduhus Iron which is the Mag' 

netic Iron of Werner and Fer oxydule of 

Hauy. 
3d. Subspecies. Native oxydulous chromiferous Iron which 

is the second subspecies, containing also 

oxyd of chrome according to Messrs. 

Silliman and Gilmor. 
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MiMERALOOICAL PREMIUMS. 

We feel peculiarly gratified in noticing every effort to- 
trards increasing mineralogical knowledge^ and in our 
opinion there is nothing which contributes nDiore towards the 
accomplishment of this object, than the adjudging to such as 
are proficients in the science, rewards commensurate with 
their attainments, and it is therefore with no ordinary 
degree of pleasure that we announce the following distri- 
bution of premiums, oflFered by Colonel Gibbs and Professor 
Silliman. 

Colonel Gibbs' premium consists of one hundred, specimens 
to be taken from the duplicates in his collection, this premium 
to continue for five years and to be adjudged to such mem* 
ber of the senior division of the Mineralogical Class in Yale 
College as his companions of the same division designate by 
more than one half of the whole number of their votes ; th^ 
choice is founded upon superiority of attainments in mine-* 
ralogical knowledge^ and upon services rendered to the 
science by useful discoveries and observations. 

1811. 

Colonel Gibbs' premium was adjudged to Mr. Solomon 
Baldwin of Brookfield, Connecticut. 

During his attendance on the Lectures, he discovered the 
beautiful green marble which he is now working in the vici-^ 
nity of New-Haven. 

1812. 

This Premium was adjudged to Mr. Elijah Baldwin, 
Milford, Connecticut. 

As a further encouragement to the study of mineralogy, 
Professor Silliman has added a second premium to the se- 
nior and junior divisions of the class. It is a copy of this 
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Journal for five years from its commencement. To the 
junior division of the class, he offers as a premium^ a free 
ticket to his future courses of lectures on mineralogy. 

These Premiums were adjudged in 1812. — The second 
Premium in the senior class to Mr. George Bliss of 
Springfield, Massachusetts. — The first in the junior class 
to Mr. Elias Cornelius ot Somers, New- York. — The 
second in the same class to Mr. Hiram F. Mather of 
Haddam, Connecticut. 

1813. 
Senior Class, 
1st. Premiwn. 100 specimens of foreign Minerals, given 
by Colonel Gibbs, — adjudged to Mr. Hiram F. Mather, 
Haddam, Connecticut. 
2nd. A copy of the American Mineralogical Journal, for 
five years from its commencement, — adjudged to Mr. 
£lias Cornelius of Somers, New -York. 

Junior Class* 

1st. Premium. The same, — adjudged to Mr. Joseph H. 
Dalles, of Charleston, South Carolina. 

2nd. A free ticket of the Mineralogical lectures, — ad- 
judged to Mr. Theodore Dwight, Jr. of Hartford, Con- 
necticut. 

KiRWAN. 

It is with sincere regret we announce the death of this 
great man, to whom Ireland in particular, and the world in 
general, owe so much. Hf. may justly be considered as 
having contributed more during the age in which he lived, 
than any other individual towards promoting mineralogical 
science in Great Britain. 

We trust we shall, ere long, receive from the hands of 
some able biographer, a detailed account of tlie labours of 
this most useful member of society. 
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